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__M. 

iivijr siacu the Intre"action. Df Vjooti mal h'''ucntion in 
jur 3chjjl ayste > by acvoriil Str.tcs nnt Unim Turrit or ic a 
In JUr cjuntry, thi.' yr.uoity of a^jjjrojjrintu instrttctionni 
u at ^-.r inis hr a bt.cn fult ns the ipjor constraints in 

kntnti Jii jf thu ^^r j :rn . u; nnl n source of ^ruat 
hrrdshij to j^;Uj,>ils ofllrin vjc'^timal stulies at tho hi fier 
BeG^ni'’r’y vstn,^... 

jif Vocn'iiiinrili.^!jibioix 6^ M-Ui^atlon 'thu- N'^tionpl 
juncil )£ ±1 lucriti jiml xvuacnrch -nd Trnininj (WCjijn.T) , i^uyr 
Delhi hna stnrtt-l n *o\oat ^^ro^rawo of dovuloj.jin.; 
instraoti jnrJ. :ip.tori,nls of livursu tyj^s to fill \xj this 
Toil in rJLl ifi 3 jr nreno of Vjcntininl. llucatr^n. Tho 
task IS tyj ^rjntiG to bv. Cj-vl-.t*.. 1 by any single a ^uncy 
but tho .j'lul ..nterirls bein : duvolujjiid by us ni^ht 
^jr jvido .uilnncv. -.nd i i^n.tas to the authors and n^,cnGica 
dosirin t? cnitribub* in this area. Theso aro bnse^ on 
thu nntionr.I i'ui^ulinoB duvul \Jod by n w ^rkin ; ;rouD 
experts constituted by i^CEivT. Thu j.}ruount .nnual is on 
xTvAOTIGE fir line mn ViCr^ti on Glr’.ss XI. It 
contains yrncticnl uxorcisus to be ^iorforaod by the 
students with si.iylu stej.--s t> follow, yrccnuti ms to be¬ 
taken and -lata t.. bo observed and recorded in observation 
sheet, hneh .-Xi^eri .ent is coojilute with staecific objectives, 
theoratical inf or anti on, bL-haviourai outoone and questions 
for evaluation, etc. It is hOj,jed that the students will 
find the.* i.uacnscly useful. 

The x^djes that fell iw contain a rlra.ft of the manual 
which will be finalised after obtaining the feed back from 
tho students, teaohers and others conournod. The materials 


11 then be x-^ublighed in xjrintod form. 



The users ai^e requeste 1 to Gomi:)I( 2 t;o the (questionnaire 
aprienieT anT return the same to us» Comments ml lu |;ontlons 
for improvement of the material are coriaally invite! * 

The material has hc'm lovolopei hy a grour- Jt .»xm‘irtn 
as authors in a Wortsh'^o hel! ot the Tachnioal rcnichpro* 
Traininp Institute^ Chaniigarh from 1 to B Decenh^'r^ 

Their names are mentione! elsewhere an! their eontri^utiono 
are almirahly acknowlengeB , Chis rraterial was e^ita I in’ 
finalise'! hy another gjL oup of experts at our Unit from 
30 January to I Teoruajy/ 1984. Our tnnnks are luo to 

the experts for taking pain ho veryfyin 7 tho authun tinity 
of contents of the manual.. Shri 3achchi!anan!a Rr/, 

Leciaturer in Technology icservos ''pcciai shanks f'^^r hit 

an! bringing the mate?lal in the presort fopn„ 'pht' ‘ss.nio’fmn'^" * 
renierei by the staff members of CDC, i'PTI, ChnTtjirti 
an! NCERT for bringing ou ttip manu il is ilso 

thankfully acknotl/leige!. 


New Delhi 
June, 1984„ 


ARUn K. MISHRA 
Prof, h Hoei'i 

Deptt,'-'!. Voc.-’^ti'-palization -^f Eiucotioi 
National Council ->f Ejucatinnul Rcs.-^am 
S ssRfcite & ra in in 7, 

Sliii AurorlnBc) Marr;, 

LTDW DELHI- 11Q016 



PTOQDUCTiqf^ 

The Vocatlonallzati'n of higher scc.'-nclary oclucatlon 
In the 10+2 pattern of schoc/llng has boon ±ntrr)iucod by 
several Sta.ti^3 anrl, Union Territories in the country. 

Thv. Iqploncntation of this pregranne rccGlved further 
enccuragenv.nt by the Conference ^f Hclucatlf'n Ministers in 
1981. With the priorities laid dovm in the Sixth plan a 
few more states are sorionsly planning tv. switch over to 
10+2+3 pattern of v.cluGati^''n and to inplenent Vocationalizatlon 
<at thvj plus tw''- stage. 

The inpl-.nv^ntation of the progrann^. for the states 
and Union Torrltcries has revealed tha.t there Is a graat 
dv^arth r f appropria.to 1nstruoti'nal Materials. Since the 
Voccvti nrJL Courses Ini'* n grc.at onphasis '^n practlca.1 
training it has bc.conc, nooossary to prepare Ins true tlonal- 
cun^Prnctlcal Manuals best suite'"' far tbeso courses, Tho 
absc.ncG of appropriate instruct!* nal rial has boon ono 
of the Maj' r G>"nstraints in the i iplc.’ientati'.’n of the 
progranne and a source of grea,t ha,rdship to students offering 
Vccational studies at the plus twe stage. 

To develop models of instructional natcrials, 

thv. Unit constituted a Working Group to fomulato guidolines 

for the devclopnent of instructional matorials and to 

** 

prepare brief oxanplar units. Kationn-1 guliellncs woro 
developed by this Working Group for preparation of 
instructional natorial. 

The najjuol on Lineman Practice for Lineman Vocation 
cla,ss XI has boon developed based on the guidolinos 
roecomondod by working Group. This tianunX is envisaged to 

P.X *|l . “ 

help both teachors and atudonts, Bach cxperliiont is 



±i " 


conplcto with spoclflc c^bjoctivc, introiuctcry irif or ir.tlun 
and related theory, equip-i^nt a.nd latorlals, dia.^^ran, 
procoduro, rccerd cf observation, precaution an] questions 
for evaluation* In order t ■ acquaint thv, students about 
each Gxpcrinent, the teacher sh'>ul^ provitk. thi. i with 
requir.,d thecra-tical knowl^ilgQ or information rv>late ! 
to tiiL. G^:)Gri.u,nt. This will help thw students for propor 
understanding of the oxporinent -^nd en.ablo then to pi rfe'rm 
th.. experiment properly an’’ effectively* 


In-order to noet bhi stipulate*] objectives, 


wie 


cxpcri'unts include tht stu'''’y an] op ration of to In ond* 
instruments which a lini-nan would b., ruqiiiri si te use 

professional career, opira.ti-ia of nc.chinv,s, visit 
ana stuey of 3ub—station, Power-«i3tatlon an"] Pa.ctory* 

It is believed that the tine spent in th.. labr-ratory ajid, 

I 

the fiula study will hoi,) tK studonts t-- noqulr,, 3umcl.,nt 
oonfldcnoc to handle, his job wltli dollconoo. 

The ovr.luatlon of tho oxporinonts porfomod. by tho 
students shall bo basod on th. s,>oclfio obj,.otiv..s. The 
toachor Shall evaluate all th. aspects which are relevant 
to aohlaVe the Specific objectives. This will c ntribute 
towards the "exp.,oted bchavionrrl outconc" . Evaluation 
is ™ Inpcrtnnt as:,.,ot of pc-rfe mi-n the expcrlne'nts. Each 
e^oerlncnt should bo assessced through evaluation bas.d on 
taiowlodgo, acquired skills and conpetcnoi.,s, attitude and 
optitudo towards work, oxi)crlji„nt porfornnnoc, application, 
naintenanoe of exyerlncnt rocord. Tabuj.ar roprcsentatld 
of suggested, ovoluatlon sohe-i.. is given below! 



CoTipc-ncnts 



>TO, 


Marks Marks 
.allotted obtained 


1« 

Knowledge 

20 

2* 

Acquired skills 
.and conpetencies 

35 

3. 

Attitude and Aptitude 
tow'^rds rk 

15 

4* 

Exp^ rin.„rit perfornance 

10 

5, 

Application 

10 

6 • 

M.aintenahc.. of 
Experirunt Be cord 

V 

10 


TOTAL 14IRK3 

100 


At th.. ^ n l of Leach .x^^orinent, soric questions Tor 
...valuation are nlvon. The studunts shall answer th^.su 
questions af.ter the coiq)!. tion tf each Lxperiiiont an'Z 
teacher shall ixaiiint then. If rcquire.I, nLCossary 
corrections pnd suitable sua^ja.stions should i-^corjp-.ratv. 1 
by thi. teacher* lb w^vor^ tb.. answer V' these questions 
should not be consid.ored. br bhe durp'-'Se ef aw-'^rcling final 
grale or narks* 







P age 


C 0 TT T EFTS 

Title of Jlbiperiment/PractjL^ 

Study into Safety Manual 1 

2* Praparatio'i of chart for safety slogans 4 

3. in Inbroducfclon to safety devices/tools 6 

4* Study of elGobrdc shock and hums and thein 11 

remadial moasurea* 

6b P4?actjco or givrng shock treatment *- 16 

Art Ij? xclal Peep li at ion 

6* First aid practices ^6 

7b Use oC firj figlibing c^iuipmcnts 26 

8b Identification .iC parts/components of 27 

doi.ipstic supply line and inaustriad 
siipply lino. 

9, F'ractiujoC nakiug test report o' an electrical 32 
installation 

10, Connection of lamps and domestic appliances 35 

in sor las and prallcl< 

H, UsG of .^h;isr, tester and test lamp 39 

12, Making a series parallel testing board 43 

13* Control of one lamp from one point 46 

14* Control ox oiiu lamp from Wo points 48 

15, Cantrol of one le.mp from three points 60 

16* Making a Bribtiuiia joint 

17, l^fo^king " "’■^"'rn Uhion joint 65 

18, Making a T-joint 58 

19, Connection' of A FSurre scent■yiruh&-^ - 
vjitn A-sCb supply 

20* iiarking of vortical an'd horizontal linos 63 

on the v/alls/hoard using plumb bob and thread 

21, Marking the position of T.W, Boards and Round 66 
Blocks on the wa,ll 

22, Fixing of gittic^ W using a chisel 67 

& hammor 

23* Fixing of Uavl plugs and compound using 70 

Bawl toolvS and bltsn 

24, Practico of marking Round blocks and 72 

boards for fixing of electrical accossorios 

26, Practico of various boards and blocks 75 
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26 • 
27, 
28* 

29, 

30, 

31, 

32, 

33, 

34, 

35, 
36« 

37, 

38, 

39, 

40, 

41, 

42, 

43, 

44, 

45, 


Fiujin 


Fixing of Tumhlcr onitoht-s 
typu swltchi.s or bloo’rs *"jid bo 

Fixing of vnrioujj Iron el-*4 swifeciioij 
on_ board 

control of m\ 1'^mp by on B.P.I*, switch 
In Gloat wlrinr 

Control of t%/o l-^ripa in at#rlf*,n by tru 
switch In cleat i/irins-c 

Control of two laJnps In 
by two STjitchc: 


f f 


^1 hr '-rr„ 


Control of two lanps hi earaj 
S,P,T, switch In cloat v;ir 3 nf 

I’ixing of link clips cn 
the Ijatton as p.^r tho XSs b|iicciricati<^i‘i, 

PracticG of making vaxicus Juirifwi on i 'h 
wood battens 

batt^! Hound blocks '■n-.rds to fix tho 

oontrolli,jfi by -"no switch T vi 
batton m THS/CTS/PVC wircr “ ’ ^ ^ 


07 

m 

101 


Gontroi of ono lamp from Wu difforint 
wrr^ng on l.w. Babtuis (Stair easo^lrirnO 

StcrSodl^t?^'' }7f, Plncos with 

OTS/TRS/pwG'"r>'?bir^^^ hs-bit T,M, batioftn -nd 

pSSfltt'? 'lliTcrmt 


.cuh 


■5 


1,00 


places ----ape :!rorr-3 dlfformt n 

_ ~ ualnt T..-;. br-.ttena ond CTS/TES/P'/C Cr.blos 

/n - _n _ . 

1X7 


.jt.'lh If -s si 




cable 

Control of one Ipmn fron o 
provide 3 pin blijo-''ni 5 Plncc,s rood to 

luso cut outs in " lir-n??^"^ switch with 

r, lighting circuit* 

lamp from p Pln’Cr«a i 
provide a 3 pin sockr"i- end to 

-d fU 30 CUthutrt^a^ 

to thread^LrreeSf t^ 2uit^?h ■ 

S-ccessorles. suit tho cundult 

ncGossopiog^ square using ocmdult 

Practice of iTcsincr j_i 

metal conduits for°iiehi-Yi^*^° ^ clips m 144 

circuits. -tighting and power 


aPd 




137 


141 



iii 


' 3-6 e 

47 „ 

48 s 
49. 
50^ 

51 « 
52* 

53. 


Uiri-ng of j dO)rustic i’-'.shall,\b---'.vi h 1’,, 

2 rooms in PVO cordui''o (,suriac/: i,!]!",!; 

Domosi-jo iii:)ia’-i.'at'’‘on ylr'inig To: n b-.;c 
room home in inotril oendnih (con iooloO <v.- -i j/ 

Prncbico icr o bej potjiolun of oaicr and 
drilling of holooi’ 

Practice of digging of holes find oTGcoian 
of pOlOvS s 

Practice of' ficirg oirfG'''Gnt fitbjngs on 
poles such as terms^ insulators, BLcy- 
vires, guy rodo/.dios i 

Practice 0 '‘ to-itiig b'r a''il,gr.mono o." poXos 

PrccbSGc of"sU‘.nglpo and sagglig cj 
0 " orheyd line '^ondU'.tcrs 


J 00 


Practicu 

of jc 

h in:' rr'crhoad line c^nflucbo; o-* . 

Appendix 

- J 

list cpnuriLu.Ajrs 

ippelidiz 

. IT 

Periovr ,?i d 'Sditinr ^‘cmTaT-t'-s 

Appvondi:: 

.. lU 

QU'.jrt'UOnn.irics i r c'ii ' 
cnii.'/.n f.f iaoi ':lr."ni,s 





EXP ERIMENT/PRACT XGAI. No_ - 1 


TITLE OP j^fPERIilE fT/PRACTICAL 


A S'*. udY into Safety MCiau-iX 


SPECIFIC O 1 TEC! I EES 




1, I'D avolfl dnnier to 'jqu■''ri'jnt and rv’^r^onnol vcn'tiad 
witii elactricnl Ino.t'illations* 

2. To 'five knov'lO'ijc ’oou; I . r. > 'at/ n>cactLrca a.-i 
proA’'"'iliiiq in Saf, >ty on^V , 

TO qivo introdnt’t loa *‘''out I.K«RuL- -» 

IfiTRODUCTORY I^/pr :<?lATIOL' A'0 REL\TED T't:)0RT 

S'lCe operation of c\y'i 'ind nafoty to rtsorifiol 

wortlnr; G on Id be uppermo^:;!. la <11 ^’’ons 1 de cat tort; 
operating, m-'’i’llainimj I rc'pai riun 'iloct-^lrAl Mini < 1 t;t,fo'-XJ 
and ecminiTionts, it is, L"o«"-t'oro, nee r. ir r to ‘ino«„r! a ‘.:it 
the safety orece inros and aracticoa to bo fol'*QW ; in ‘>11 
major and raino'^ electric il bi.-' illationgj sue an yvaj^ir-t 
stations, transrnioo,-^^^-! ili-arJbuMon la ''untr^ 

eshaolia i.ionts etc* do m En* onrv’lf cuiworsant i .'>■ 

rules and r''guiaLiono Movr'cninq t'o i/i»csv, il, ir nofa n nri; to 
acquaint wit' t<.o following nil'T, 'Si'l rdc|ulat Ions * 

a) Indian Electricity Rul'-a,195d* 

b) Factories let,1948* 

c) Workmen's Comi^cmati-an Act, 1923* 

d) payment of W^gos Act, 1936* 

PROCEDURE 

T' e follov’inq instructio in ji’<oald be inpued and should 

see t '"it tucy are follo'i/cd for safe working In Electrical vio 
1* As "1 part of safeaty measure it is neces-acy t at t. rig:* 
s: all be one competent person w' o will issue orders for 
energising or de-energisincf the lines* T'O prirmtt to work 
certificate from the porsoti tnc'^^argC of r»pc''-tion lo 1 ‘ n rn 


inccarge of the meiti seioct'e ^ to work on 1= >nr;,< \ 

of t'le inctallailon ^r',cre t o \A>rk la i/oba anjcT'* pu ’'At;, 


'C jg 


» 'p j 


, ra * M 



dead for safe woiking. Such ^ procoduro who^n fnllowod 
strictly can avoJd .uusf of cho nlretric/il accidents. 

2 . Bvon after ol'taJnincr Mcrrait to wor)c^ It is necessary 

to use approprtatr such as neon lamp indicators and 

testing rods to nial<L stoe t'naL Ur^ lines ire ae*-energised. 

3 . For sef.j tvo-d'King In Eicebrical worfcS/ foilow 
following instruct«ons i 

a) ri'iC.j 1 it In a safe and socura position to 
avoir’ slit-rrng or pinving hactesrard agitnst line 
conductors and oouipm'ont, 

b) Woi. - otnoi r './hen they ‘joom t o be In danger near 
line conductors or anparnlun. 

c) Do not Wear nailed shoos* Shoon wit.h rubber 
so’’CO iro nrofoT-iblo, 

d) All vo'Lagor arc dangerous* it Is aocineary 

to note that ovon low vnltag** shotJk may be fatal, 

4. Where the victin’ is la contact v/lth live conductor or 

equipment, switch off Cu..t:r\i,.. AT CNCB before removal of the 
victim. If this cannot bo done and tho victim i.s in contact 
with the Low volt..go apprauus, pull him off by using rubber 
gloves, if handy, b'r b i «-■ go it or. ah lid-, or any ■’’‘thor dry 
cloth bag or dr.y roix\. xf the vict.im in in etmtacb with high 
voltage appratus, ho .shall be handled only wlt.h a H.V.opetatinc) 
rod or a piece of pirfoGtly drywood or r'ope •c.aro being taken 
to have at lefi.st 3 feet of wood or rope between ttna hands and 
the man on any itn-ual„ 

5. Do not vrear loose clothing, metal watch straps, 
bangles or finger rings whil£ working on electrical appratus* 

Do not hang clothes and such other things on electrical fittings 

6* Examine before use all safety .aopliancos/ such as 
rubber gloves, mats, ladd’-'-rs, goggles, insulated pliers etc. 
for their soundness. Do not u&.o a ladder without a lashing 

rope, otherwise the iadger should be hold firmly by another 
person, 

7. Danger notices, barriers and screws shall be fixed or 
moved only under the .supcrt'j sion o.f an authoi'ised person. 

8. Report all accidents. vgvotHft 3 ?''minov oi’ major, non~ 
fatal, immediately to the pf^t son-in-charge.. 
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9. Preach.and practice safety at all times* 

% 

Instructor should arriinge audio visual aids or 
charts from FIRST AID/RED CROSS/liLECTRIGAh AUTHORITIES to 
demonstrate use of safety practices. 

Students should observe thrpugh films on safety 
measures- t<i be arranged by their instructor/school, 

QUESTIONS PdR EVALUATION 

■ P m m —■ —i—I ■» I I ■ w i w ' y» 

1*_ What are the sourc?es of-Ihstrueti'Ms in safety manual 7 

2 . Why safety procedures should be followed ? 

3. How you.Will .proceed tn remove a persos havinn 
met an accident and is' in contact with live wire 7 

i 

4. _ _ -What precautions should be -observed regarding dress/ 

clothes while on woric ? 










i'j!)r. 


T IT LS OF FI^R 11- ICNT /PPACT XCALi 

Pr'epar'rL't" I ou o^' chaart for SAPKTY sloqans* 
SPt-ilC lLFlC lyES 

1 o I'o h j f’'■i.i.rjh't l-.ho imporbancG of safety 
2„ To aro'j.'i Ls lo worlcrneny puTolic and 

c on s umo r a In i -^ub 11c,. 

3 „ To avoid damapots i.o olecti’lc ornilptncnt* 
I NTRODdCT Ori. :OvT PU'^m T XQ- T AND RELATED THEORY 


ij±fo 1:, ahort and prooxous. While working with 
electrical c-rulpmont it is absolutely essential that 
precaut'id ’ o -I to avoid accidents* Krrtpl oyr^C’s of 

electricri2. unrlorcakingn and publ ic in gonoril mo-'da to bo 
edoicated --..id ma e safets^ cauf.ious* 


BQUl P Ml.i\ ' ] _ AN J 


rcMdi R JAIjS 


V7ritjng v i s i ^ 


PR0CI;DUI h' 


Following s "'tot'... nJor/ans Irn^- XTritton on note book 
by the lo.arnor and a s.sparate e)iart b-‘ got pj;epai\>d 
displayed .■•n ti'O x-orkshop. 


and 


3AVETP Sb' 


1 ^ 

?. » 

3 „ 

4. 

5. 

6 « 

7 , 
8* 
do 

1 C'' o 
11 . 
12 „ 


Be safety mind,e d „ 

Al\r7ay3 be alert. Avoid accidents. 

Safety reduira.s careful working. 

firi^ '.s blit'>r..UiC,, but safety is frar more important, 
bat tit ma.bes mishaps rare, 

bonr.c it Js safe, make sure. 

Accicents begin where safety ends. 

A do.agor foreseen is an accident prevented. 

Sllmaapte ,il .-hort^-exats, while on duty, 
bon; L-.'-nt aigfi ±q the price for safety* 

Wnere AigJlanco ends, accidents begin , 
bonoTc trijint luck^ crust to safety. 
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13. J*okGS in fun cm mi in 

14. Life Is short mi precious. Donoh shnrtGn it 
C'OrolossnGSs. 

15. Look "bofore vou loop. 

SPBCIf^L HOTE3 

1. Safety slogans chuirt be preparei, neatly. 

2. Learners shonli stuiy safety slogans carCriDlM.y''tod 
be safety minded. 

QUESTIONS FOR WALUATIOM 

1, Why safety is reguired ? 

2. Name any three safety slogans. 
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experiment /PRACTICAL NO s 3 

title of experiment ./practical 

An intjcoductlon to Safety Dovicos/ Tools. 

SPECIFIC OBJECTIVES 

1. To impart >cnow~hnw about tho safety dovices/tools 
available to linom^in so that he may worlc in accident 
free m inn er • 

2. To impart know how about maint lining thii safety devices/ 
tools in proper cgnditinn* 

3. TO impart training about how to use these safety 

f * 

devices/ tools. ■ ¥ 

V 

INTRODUCTORY INFORMATION AND RELATED THEORY 

The majority of tho accidents which occur at present 
are preventable. Roughly, causes of accident imy be put into 
three classes: first, accirlonts resulting from lack of 
supervision or lack of knowledge; second, accidents resulting 
• from personal carolessnoss; third, accldt''nts xajfsuitlng from 
the contributory nogligonccj ot ^■'thars. It: is c'Ss^;atJal that 
safety be con si do re'"'' and nr?ichIcod in all departmr,*nts at “iil 
times, A I/inoman is caii^rl on to handle a gro d ’lany Jobs, 
each under a different condition C different poix^s, wire 
arrangement, Insballation of eguipment and fixtures, etc). 

By using different s-afety devices/ tools, groat benefits 
can be realized by linemen. 

EQUIPMENT .aND MATERIALS 

« 

1. Measuring rules e.g. Metal rules, metal measuring tapes, 

2. Ropes forming voke of deadmen. 

3. Ladders. 

4. Canvas tool bag containing screw drivers. Insulated 
pliers etc. 

5. TPces, saws, soldering eguipTr^nt. 

6 . Rubber gloves, safety belts , etc, 

4 ' 

PROCEDURE 

Here, details have been given regarding few safety devices/ 
tools about their handling, use and maintenances 

1. ‘ Deadmen' Yoke 
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The YO\e of the ioiir^ien shoiili K' fre*‘ from 

cracks an'l fshooli be secure i finely t - th ’ i of the pole. 
Where the condition of my port of o dcoimin is nn^^h that 
cannot be maintainei properly, now norts shAisiii K* ^secured 
or the whole 'leaimon shoull be cranncl on \ icd* 


2, iNfeasurlnq Rules 


J^tal rules, metal m^maurln^ tapt^o not Kj ‘ase-l 

stanlinq pnlos, overhoah nooauronontn rnlrj by 

'Iry hani. linos >r dry weoi m*X1ino» Th ^ 4ots.il t ro'fth faunh 
by ' laying off* the lin ? or maliino srtoy h.' on 

a tape or rule place 1 on the qrouml* 

3. Lallers 

Woolen lallers foe uaci in pr‘*fert*rico Iran 1'rllora* 
bailers shoull be so placoH thit the horizontal llntmco 
ftom the point of supnort to th- fori of ih ‘ 1 *1? ‘i* Kh sll 
not be less than l/4th of the length or th-’ dU r in I not 
more than l/2th of the 1 ngth ot the 1 H l-r. In using i 
laller, i lineman shoull not it tempt Lc ta‘*iCb. ritViv/p/s no far 
as to throw his weight oft th"' lat"j j*, Lil t-rr* nevi’^r 

be placel on sl^-nting , cllv, nliot>-ry, rr frv footings 
unless thuy rare SGCurely fast 'n,s‘'l in ^ px'^t**cbe If,r* prevent 
slipping or twisting. Laliors must ilwiys hr pi .tn.f securely 
in position before they put Into us. . WlnuaM v* r 
practicable, laller shoos shoull for us-‘ i to pn-vent t.he 
possibility of laller slipping* 


4. 


Canvas Tool Bag 


canvas bag shoull be usel for raising -ml lowering 
o all tools to am from the working position m the pale 
^ storage of sm<all tools at tho working position* 

me a shoull be usol in making the big. The h-inib>s 
P lers, screw Irivors ml similar tools may he inaulatel. 

Saws, 5o.llQr.^r, q Egulpmen t- 

work Tn +-v> bawl axes shoull be avoilel in the line 

tree cntt-l where axes Cannot be eliminatel (.®.g. 

.s rif - «>’ »•. 
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Full-length sews should not be usoi nmonq wircss 
there Is possibility thnt lino wiros/ teps^ or services mny 
be short circuitGi, or groun iGh by them. Soliering t*ols shcul 1 
be kept on tho qrouh'l except when nctunlly use on the 
pole. Sol-lor pots which will not drip or throw solier to 
the ground should foe used* 

6. Belt Tools 

Belt tools should bo so socurod thnt they will not be- 
apt to fall from th':* tool bolt. d llnomnn should t'orry only 
pliers, screw drivers, ml connectors in his tool belt* 

7 - Rubber Glova s 

Rubber gloves must b-j worm by lineman whlb- he is 
putting or removing portable prot.ective Insul it 1 on trom lljie 
conductors and pole eauipm-mt, whil«-* m’lking tests on high 
tension and low tension sides of transformers. Wliile th^'p/ 
removing and renlactnq fuse cutouts on prim iry d lnt£*ihut ton 
circuits, while they irv^ strinqinn wlr*j n ‘ ix 1 irn.’ iVi i 

live equipment vjxceelinq 3 00 volts to grounl. 

Eablrcr gloves nraist not be worn fot those rirnuni fobs 
where tho possibility of accident iJ^ontart with live wirin’? 
anl eguipraont does not exist? whilii lltivtirm is rl imbinq up or 

down tho lowejr part o-^ a polo b<-‘low th^.* lowest cross mn 

/*■ 

carrying supnly lines, supply i*qn Lr>ment etc* 

A lineman sliould not put his rubber qlovep Intxj his 
coat or trousers pockot when ■ m ly h«-) toelq .q 1 1 iiie 

material. Gloves carrlvii In this w \y ir«j 11 iblt- to In jury* 
Rubber gloves must be stirel it a place to be available at 
times when the lineman iivio Is thorn on the •job. 

At each Job before a lineman Y>uts on his rubber 
gloves hr 3 should test each glove, mechanically fox* cuts ant weak 
spots by rolling it up tightly beqinninq at the gauntlet 
he should notice If any \ir escapes through the palm, the 
thumb, or the'finc^ers of each glove* This is usually cillei 
the air test. Gloves which show weak spots ♦r air leakage in 
this test should not be used for voltage protection. Rubber 
gloves should be subjected to an electrical breakdown test 
periodically and gloves which show defects in this test or 
which do not fully comply with the specifications should be 
replaced, with good gloves, 

Riabber gloves should not be interch'^anqed. Each lineman 
should have his- own pair of gloves and that becomes defeqtlv® 
be replaced with a new one. 



9. lilnemen * s Belts 


Each linemaiT. authorise 1 climb ahouli be cotilpped 
with a complete bolt ( boiy aoi safety" belt), ani he shouli. 
use no other. Lineman's belts ini safety belts nhall not 
be usei as slincrs for hoistInrr materials* In emergencies, as 
in cases Of electric shock, iry hani lines may be attachei 
to a lineman's belt ani the bolt usei in connection with 
lowering him. Boiy ani safety belts shouli be insnecte"! 
carefully perioiicall; y for coniition ot leather, leather 
near the holes, rivets, stitches, buckles, Drings an 1 
snaps. Belts which -are tveak or infective in any respect 
shouli not be usei. Tho leather of a lineman's belt shouli 
be treatoi occasionally with oil to keep it soft fuii 
reliable* 


No more holes than are absolutely necessary shouli be 
cut Or punchei into a boiy belt. Holes weaken the leather. 
The attachment of metal parts to boiy belts shouli be 
avoiiei wherever possible. D—Rings shouli be plvacei so that 
they will be supportei from the insiie of the boiy belt. 

A lineman will then be less liable to fall in case the 
D-rings pull out. 


^ Cara mv..st by linuman in the attachment of 

shap to D-rings. Caro must be taken that the D-ring is 
within the hook ani that the keeper of the snap is closoi 
fully before any weight is appliei to ,the safety belt. 

After a safety belt is snaopei in place, a lineman shouli 
test it, by carefully throwing the weight of his boiy against 
the safety to make sure that it is properly fastenei before 
the uniertakes any work. While this test is being maie, the 
lineman shouli have his hanis close to thes pole or other 
support so that he may reaiily grasp the support in case the 
safety shouli pull cut. This test sbc5Uli be maie each time 
the safety belt is u^ei in a lYew position. 


Saifety belts shouli be so securei that there will foe 
no possibility that they will cutout by being acclientally 
pressed against line'equipment. Safety belts shouli not be 
supportei from Insulator pins, insulators, line wires, or 

th™"" ^---former braces, to a pole close to a guy where 

he guy is furnished with pole plates ot guy hooks; to 
pole steps. 

When the safety belt is being put in place, care must 



fee that it is not twistel nni thnt it kpt £^ul 

material which will qivo way when strain Is ir>nli< 2 l* Srsip.'i 
on safety belts shouH be closely insPocte 1 for iofectiw 
ani tight jaws ani for weak or hefoctivo koepi'sx' springs. 

Snaps shoull also be inspects i for cracks in the metal* 

Observations* 

Instructor shoulh see that the trainee ijiantiiy 
the safety tools iescrihorl above ani uses those in the ramnt^’ 
alrcraiy ione ani make his own iiary report basci *0 actual 
experience. 

Precautions g 

1. Insportiwn of rubbo»»-*rLnv6s ini safety bolts be iono 
very carofully. 

2. Periodical testing must bo carrici «nt for nibhir 
gloves ani safety bolts. 

3. To avoii acciients, sif-Ua/ »,ools/iov Iceps ’nust Kj uoo » 
Questions for evaluation ’ 

1. What parts of a boiy bolt ani oifufcv holt rvois insp'of** 
on periniically ? 

2. How shoUlithe safety bolt fee toatol? Ifov/ niton 
this bo ione? 

3. Whcrc^ it the woi'king ppalt,inn^ ahanl 1 l.ho nifot.y bolt 
be sociiroi? 

i. When should rubber gl«vos bo vnuai ? bt* not' 

5. ^ Why are rubber gloves neroasary? 

, How ani when shouli rubber glovos tostod on the job? 

7. What prcc-tniH<^Tis wuiil 1 yuu tak- jn band Hug lalieu-'n* 

(a) to prevent them from 5lippitirg"(b) to prevo'nt them 
from falling? 

8. What is the object 'an JnaplnL“l mvao i hna ^ 
how it shouli be maintainci? 

9. Mention the care you will take in the use of solder? 
lOr What tools shnuld bo carried In the boiy belt? 
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EXPERIMENT Practical isro; 4 

TITLE OF EXPERIMENT/PRACTICAL ; 

Study of electj-Iu shocks and bums and their remellal 
measures « 

SPECIFIC OBJECTIVES i 

(a) State causes of electric shock and buxns^ 

(b) State the situations in which possibility of getting 
shock by a person exists* 

(c) Take measures to remove the person from the supply an 1 
disconnect circuit from supply* 

(d) Undersbrand general safety precautions* 

iNTRODUCTuRY INFORMATION AND RELATED THEORY ; 

* 

Electric supnlv used in day to day life.* in Vu»ma and 
industry is either A,C. or D.C„ A.C. sup’^ly In home and most of 
industries varies with time and complotes 50 cycles per seoond* 
While in many industries equinraent working on high froquenciu^s 
are also in use* 

Wlien-uvor human beings come in contact with live wirca 
or metal .pasing of‘an electrical appll ince or control ftkiulpmont 
which has become live lue to the failure of Insulation betw-'pn 
live conductor ani mebralilc body> calectrlc s^hock is ex|K5rlcnco'* 
Due to this contact, electric current flows through his body* 

( See Figure 1 ) 

Figure 1 shows an electrical appliance whose metalllG 
body is touching the element connected to sup^'ily* Due to 
this metallic body gets char'ged and acquire potential above 
earth. In case a human being touches the cTectrical appliance 
a current flow from appliance to the human body and to earth* 

Electric current passing through the human being has 
different effect on him defending on the magnitude of current. 
Magnitude and severity of shock depends upon the magnitude and 
path of current flovring through the body^ duration for which 
human being remain in contact with live wire and the types 
of supply. 



Th'”^ "“"lit-rviifc ienen'is u;^cn the potential ani 

bo'ly r^^slstonce, 3d sy o'.’si ot mce viriea from inilvilual to 
iniiviluii, Thi«; lies he^-wecn 1 to 5 x ohins when -Iry 

an-l may Iron to 5^00 "■'hnn when wet* In case of live wire 
comlri'i in cf^ntnet wl^h hin*’^ shock will bo mor-e sovore 

th m iry hani* Th^ severity shock icinajiis also on the 
path of current, currant: oath lies throu<]fh heart, the 

shock is more severe than when it posaaa over the skin. It ir 
iue to importance of the orqnn in the working of htiman boi^», 
Furth^^r if o rx^rson roma^jn for longer inrat ton in contact 
with live wire/ live T>art the effect of shock will bo more 
sevor<:i, 


A*C, ani D.C. supply both give shocks. In A.G,victims 
get shockel in jerks lue to freouency of the supply system,, 
At 2 :ero position of the cycle the lucky persons got iia- 
enqage’i but in D.C, the current just keeps on flowing at 
Its stea-ly value, ani person get no chance to iisengago. 
That is how the statement has come to: ^DC just pull, the 
victim to ieath whereas the AC pulls an 1 tries to throw 
the victim away.' 


The major causes of electric ,shock to human boings 
are the result of following: 


Accidental contact with live conductor/appamtus. 
Accidental contact with a broken live con luctt'^r oc the 
fall of live conluctor on a human being. 

Contact with an eioctiric apparatus having loakatge more 
than the spocifled limits. 

In—experience"^ handling of electric supply lino/appratv 
Improper repairs of the house hold electric apoliances 
Intentional contact with live supnly line/apoar-itus. 


The electric shocks may spare lives but often they 
leave the victim with unfortxjnate dis-abilifcios visible or 
obscure. Very often persons get bheir muscles switched to 
their very death and yet cripple 1. Bums leave ghastly 
scars and twistel limbs. Burnt and scorche1 skins and 
flesh seldom repair. The unfortunate victim never becomes 
his ownself in apnearance or his physical ability. He 
su^ives, if at all he survives, only to liv«a life of a 
crippled or a handicanoed. Plastic surgery does come to 
P ut the recovery takes a long time. in electric 
shocks bums are invarably present. Higher the voltage 
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severer T.re the bums. Bohy skin "ini. flesh cells ere; 

burnt to '^eeth. hoe’ll enplientions of moiicines In not helo. 

This is a biq loss of plasma ( 50% of blnol is mahn nf plasmU* 
Orrol meiicinos are of no avail because of Imuairol circulation 
of bloo-l "luQ to its 103 S, Noif-hor the injections heln the. 
affGCtei points hue to loss bloo'l anl poor circulatim an 
state! above. Victims oftono recover from shocks in! corrsos t'"’. 
The 7 a’^ioear pooi anl cheerful too but prahiall^ ins'iito ot 
treatment^ their conlitinns Icterioratos in! finally thev' 
scumble'^ to their bums ‘in 1 injuries within a oorioi nnl^ 
from two to three ia^s. 

Inspite of what is s ^i 1 abovi.o ther*,; ^re t-x inml’\s fif 
recoveries. It all ^opon'is how the viotlm takes the u'ctl'ni 
anl how whole hoartollv the rncrlical ■'■Kjrsonnel take his ciia'** 

When a case of oloctric shock is obsarvo'l first steo 
to be taken is to free the victim of electric .shock fi'Om thii 
contact with live u^rts. II the switclui.s ^re ae irb^/z 1 h *‘7 
shouli be irrmoiiato.l 7 put olf an I the perfif^n I's^move 1 to \ '•iilei' 
place. If^ however y the switches are not close b/ an 1 It thev' 
are unknown to the first reaching Txir.son, ho* shouli rnakt' uhp pJ 
^ some insulating material a.s wool, iry cotton ('»r other clnth^inj, 
some pool Iry ronos etc., to mull the r,’.i‘son iW <’/ from tlu' 
mains. If nothinp is h m ly, t'h>: i\u‘son cnouI i un lo his clothcn 
may be his coat or ointy i shirt or bushshirt an i thtpx with 
their hcln Lhc^ oerson rn xy be pul le I io"ii;ty while null in ; 11 
Possible ho may st^xni on some !ry wo'") T. Con lucfcer rn‘y he *‘Vi-’n 
cut by axe havinp I'Tpva 'Try woti'len haiiila. In case of hlph 
voltage supplV/ where It is not possible to bct.Mk i ewiiin***- 
of victimy it mav" boceiui-i uoc*>Si., ij.y t*.* .aho-Lt cJi,en1t the live 
wires by throwing chain over them. This will cause short 
circuit which will trip off the line at the stibstation on 1 
thereby making the lino ioai. 

For taking remoTial action in treating a person affoctci! 
by shock anl bums, it will bo necessary to unlorstani what 
happens biologically to the ixj^son who sustains electric shock* 

When a person gets electric shocky most rjft^nu 
current passes through the breathing centre at the base o£ the 
brain anl cause the centre to stop sending out the neivous 
impulses, which act upon the muscles, responsible fax' broathlng* 
hs a consequence breathing stops abruptly. If tho shock haa not 
been severe, after a time the broathlng centre recovers anft 
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res-umes the vitally necessary iuty^ of aen him Inipulsos totthe 
muscles of breathing, 'In shock cisos/ the* \isg of 

resuscitation substitutes the n-^trual breath In i now Mockel 
by the shock. The current may oarilysu tho brc'»thin'-j centre 
ns to reouire oven 8 hoij^s in resuscitation wlthoui: i stem 
for aqain causinq the natural respiration to ttk-} oIiq?. 

Victims of electric shocks arc unc>^nsciouc Kit in most 
of the cases their hearts arc workinq ani Vao-rl circuiition is 
taking place, only the hroathinq centre has » ml coasc^T 

functioning. Their treatment 1omin Is orompt artificial 
respiration with the oaroatest 'possible oromutnoss. 

In orher that the supolii 2 r of electricity ml the consumer 
aiopts such safety orocaaitionn v/hich 'is far an oassiMo, w ^uli 
keep his eouipmont, consurn.-'r's .'auiiOTiu'nt mi fh-,* ginuTil 
public ani animal safe un ler >11 eoniitlons, the Ctjntral 
Government has maie certain statutory ictu ani the Fbultu-; which 
at present are callei In lian I:ll<w::tricity Rules, 10b6. Wo shall 
iiscuss few of the Important rorruirements •of kecolng the 
installation safe. 


(a) 


(b) 


(c) 


Ct) 


Proper insulation;- For -ivoiiing leakage of power through 
the live Goniuctor, ani thus shock to human bviin'f, it 
shouli be insulatol properly. Tho insulation resistance 
shouli he above norscribeh minimum level. 


Proper Earthing:- If the first lino of iefence i.o. 
insulation fails, wg have ho iepeni mmn the sGconi lino 
of iefonce. In the aircuit, seconi line of lofence is 


provilei by earth wire ani fuse. In case of person 
touching a live conhuctor or appliance having leakage, 
supply will be iisconnectei automatical]y if earth wire 
an-i fuse of proper specification are use-i. InTian 
Electricity niles snecifles the prevision roquirci to he 


followed for earth wire an 1 


fuses for seconi line of 


hefence. 


Proper Polarity of the single pole switches:- All sinjle 

pole switches shouli be place'^ in the live wire only 

ani not in the neutral wire. Also -Fnc-hi i -u • x. j 

zixso ruse snoul 1 be insertel 

in live wire ani not in neutral wire. 

Vse of proper size of fuse ani wires ani proocr loints 

in electrical Instnllntlons eheuli he cneLl. 



w»),r=.h nv.^ ontisGS o£ getting electric shock in 
fieli by hiimciii beings ? 

How wouli you remove n person in contact with the live 
wire or supply ? 

What are the Important precautions to be observe! in 
the electricral installations ? 


^ \A <• e - 1 



'Pwn- 

VK •* VVpCvP^ VWV(C;^^ 
VA'<A<^y-oJl 
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EXPERIMENT/practical NOg 5 
title of experiment/P R ACTICAL; 

Practice of giving shocTc trea-fernenf-Artifici^il Ragpiratim, 
SPECIFIC OBJECTIVES S 

To ^.o shocTc -treatment in the fiel-i. 

T heory & Practice; 

When a -person is founT suffering from electric shock 
the first thing is to cut off the sxipnly or to '^isconn^^ct the 
person from the supply. The h-’sty actions such us 'mother 
person lomning an! prilling a p*?rson wlitT is in contict with 
a live conTuctor shoulh he avolhoh as seconl t'*orson tny nl.so 
receive <a shock. However/ with suitable T>J^CGautions an i 
with insulations the person shoul'l be lisconnccto"! from the 
live Gon'^uctor as early as possible. 

After hisGonnecting the person from the* supply first 
thing that is tQbo observe 1 is that w^iethor hu* is imconscioiis 
s.nT even -unher that con lit ion he is breathing properly or not» 
If he is not breathing properly, then immediately artificial 
respiration should be startol. Necessary first aid shoul1 be 
given for bums and inlurlos, if any. 

Various methods of providing artificial respiration 
are discussed below. Before giving treatment, mouth of the 
person should be examined with a finger and if falao teeth, 
betal If'af, tobacoo and chewing gum etc, are present they 
should be immediately removed. 

Arm Lif t Back Pressure Method. ( Fig.l^a) and Pig.lCb) 

The person to give the resuscitation drill should 
seat himself over the patient with his knees spread around 
the hips of the victim and his two hands on the small of his 
back. He should lean forward exerting pressure with his 
hands on the small of the back of the victim. This way the 
chest of the victim would be pressed .an 1 be would artiflcally 
exhale. Then the operator should release pressiire and lean 
forward. The chest of the victim would expand and he would 
artifically inhale. 

The operator should synchronise his forward and 
backward motion with his own exhales and inhales reap fact ively* 
This Cycle of motions should be about fifteen times a minute* 
Normal breathing of human being la 15 times a minute* 
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Normally ono person cannot ^ivc tho rofrasrltati^n Irill 
continuously for an iniofinitc r>*?rioi. So at nonvenisnt inten/aij 
the persons must change hanls at t\iti Iriil an! contimie process 
without a break. The convenient Interval In from 45 minute to a 
hour. Vfhile changing turns the rhythm nf artificial rcspiratic^i 
should not be broken. 

This methoi is consi^orel the bost. rsothol# Ixit If the 
patient is not possible to be iail nrostritn bgeatin<“» of hums, 
the following methoi is adoptad, 

Silverster^s Methoi ( Arm Lift chost-Prost; 11 ” ■ J-'bthoi ) 


This method is illustrated in th** li-pur'*-*?., Tht' v^itient 
is laid on his back as shown in the rh-* n^'rnon to give 

S'r'kifircstaa: ' respiration 1rill shosil ! suit him th*- side of the 
head of the victim. Ho should hold tho srms th'? victim 
and then to bring towards his hoi! is fir us Trugnlblr;, tlarini 
them outward Jn this moiijQli while priissin^ of thu arrason the 
chest, the patient would artifically oxhib.*? 'while in the backward 
motion of the arms the patient woul i artiflcilly Inh tie. 


The operator shovild synchronise his inhales ml exhales to 
the pressing of the arms of the victim to his ghost and flaring 
them backward. The rhythm again should bc> 15 timns a minute. 

The operators should change berms convonlons, and doing 

so the rhythm of trie art;j.ficiul respir stinn shoul 1 not Iwi broken. 


The main defect of this'method is th it tho ro-nguti/ which 
IS boneless mass of muscle, having lost its tone luo to lack 
of respiration, tends to fall back an 1 block the wind pipe 
in about 50 percent of the cases, causing a choke/ so,, a second 
perator has to pull out the tongue and hold it. But, sometimes 
no second man may be available. If, however, a largii thick pad 
IS placed behind the shoulders, so that the honl li.is dangling 
wnwards, the tongue does not seem to o}>struct, 

Nbuth to liouth Met-.boH Fin a 


In this method, the victim is lail on his back. 


Laci 


n J.S 


sliqhly down hill, if possible, h folded coat or similar 

^ victims shoulders will help maintain proper position, 
ack, so that the chip points straight upward. Grasp 
, ^ shown in position 1 and raise it upward, until lowei 

r: , than upper tooth, or plsfce fingers on both sidos 

throu*our upwara. ^feln posit! on 

air passage. peuiod to prevent tongue from blocking, 
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Take a 'Teep breath anh place 7oiir mouth over victims mO“ 

( see position 2) makinq air tight contact. Pinch the victim:: 
nose, shut with thumb ani. fore finger or cios nostrils by 
pressing your check against them. If you hosit ito at ilroct 
contract, place a porous cloth >)Otwcon you and victim. If an 
infant, place your mouth ovci its mouths anl nose. 

Blow into victims mouth { gently, if .an infint ) until 
his chest rises. Remove vour mouth to let him exhale, tumir*”; 
your head to hear nutrust of adr. The first 8 to 10 breaths h’ *' 
be as rapid as victim oil] respond, Lh*?re after rat.e 1 t 

slowed to about 12 times i rdnut.,* ( 20 times If m inf‘ini). 

Things to remomhor; 

(a) If air cannot bo blf.vrn in, chock :<p; it of vict1:i^ 
head and iaw and roclu’ck moufd' for (djstmch;ion Un,'n try 
more forcefully. If ch.ist still lor-s not riso, turn victim'; 
face down and strike hir. hick sh irply to dislolgv' idiot 


(b) Sometimes air entcrinff vb.d hn'o .-Uomii.'h •■vlfiaht*’ 
swelling of stomach durln i r'xhalati 'Aulod, inatnicl*'!on 
for the teacher; 

Instructor should make batches/ group of students and 
ask them to practice of oivlng irtificial rosol 


i 
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EXPERIMENT/PR7\CTICAL NO. 6 

■SEtP " ~ ' ' ^ 

TI TLE OF EX PEP I/PRI CTICA L; 

FIRST AID PRACnCES 

SPECIFIC OPlIBCTD/ES > 

1* To toll what one shoul'i -lo to re-iucr* the suffering of 

the patient aft'r iii aor’i'-’l-^nt until the i,octor arrives. 

2. Proper first aih may give life t^ a lying person¬ 
s' To impart nec.'ssary primary melical know-how. 

INTRODUCTORY IT TF ORMr.riON .XID REL7.i?ED THEORY s 

First aii. tolls ’wh nt to lo until the loc?tor com%3S. 

It Tna.y mean the li,ht*tweon 11 Et* inl luath^ hetween 
rapil rocovory anl lotig hospitali sat p- Proper first ^il 
reTuces sufforinq anl rnakos the Physician’s lob easier when ho 
assumes the care of the p itiont- The rosponslfol lity ♦£ the 
first ailer stops when t.lu? Physician arrivos. 

EQUIPMENT MITER I CL 3 s 

1. First Ail Box 

2, Help of 1 Milicvl practitioner 
PROCEDURE s 

The following q>.'n> ral "'ixv f’i-.ions of first all will enable 
the loamor tn approaot. his problem more intelligentlys 

1. Keep the in-jure 1 person ly^ng lown in a comfortable^ 
position, his heal level with his holy, until you know 
whether tho injury is sorioiis. 

2. Look for hemorrhage, sto^oago of breathing, poisionlng/ 
wounls, bums, fractures, anl lislocations. Bo sure 
you fini all his in juries. 

1. Keep the injurol pcirson warm. 

4. Senl somoono to call a Physician or an ambulance. 

5. Koep calm anl !.> noc be hurrlval into moving the injurel 
Person unless it Is absolutely necessary. 

6. Never give water or other licnill to an xinconscious 
person - 

7. Keep onlookops away from tho injurel. 

Make the patient comfortable anl keep him cheerful. If 
possible. 

Don’t let the patient see his own Injury. 


9 . 
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TABULAR REX:ORD Q? OBSERVATIONS ^ 

Instructor/teacher shoul'i armnge on job training 

for these first ai'i practices under the supervision of some 
medical person or Red cross authorities. Lossibl^ audiovisual 
demonstration through documentary films be given to learners. 

PRECAUTIONS s 

1. Severe haemorrhage must receive Immediate ittontion^ 
no matter what other injuries are present* 

2. Bums be attended to immediately. 

3. ' Avoid ovetzealous application of external heat^ but 

maintain normal, body tomperature. 

4. The first aider must on no account take upon himself th^ 
duties and responsibilities of a doctor. 


i: 

2 . 

3 . 


QUESTIONS FOR EVALUATION s 

•k 

Is it proper to allow a patient to sit up before 
determining the nature of his Injury? why? 

What information should be passed on to a doctor 
insummoning him to an accident case ? 

Why ahoiild water or other 3 iouid nov^.^r be given to an 
unconscious person? 





e xperiment/prt^ctical no. 7 

TIT LE O P EXPERIMENO /PRAC TI CAL f' ' ’ 

Use of yir Fighting Eouipmonts. 

SPE CIFIC OBJE Cr iVES : 

1. To give introduction to different types of fire 
extinguishers 

2. To hnvG training in Firv"" Fighting TechnloruGS. 

3. To nvoid dnmnge to eloctricrxl ogiiipment. 

IN TROD UC TORY INFORM ATION AN D ? 

Thero nre very mmy instances in which the rmson for 
fire accidents nre nn electric fault. It may be Tuo to 
overheating of a cable/ sparking between two line conductors or 
between a line conductor and pirth In all such instances/ it is 
very essential to extinguish the fire immodiitely. There arc 
different types of fire extinguishers. T f *w oC thorn are 
illustrated below. 

1 • Carbon Di-oxide Extinguisher 

One of the important pronorty of this is that it 
can be used on lino circuit* In addition to cxtinqfulshing 
the fire it cools th.- ap*'aritus ’without darnaginq the 
insulation or metal parts. No residuo is left on the 
equipment or the place whore it Is used. .However/ when 
applied in confined sPaces the carbon di-oxide should be 
purged out with air before workmen are allowed to enter. 

2 • Dry Chemical Extinguisher 

It can also be used on line circuit. VJhlle it can 
extinguish the fire it cannot cool the equipment so effectively 
as‘does the carbon dioxide oXtincpiisher. It leaves 
residue on the eouipment, 

^ • ‘ Carbon Tetrachloride Extinguisher 

It will put out the fire and cool the apparatus but 
excessive use of this agent is detrimental to the Insulation 
and metal parts. It is also very noxious and should b@ used 
only in well ventilated situations* 



EQUIPMENT AND MA.TERIAIj5 


1. Fir^-iFigttting eaulpment e,g. Extinguishers 

2. Buckets fllle-i with san^ etc, 

3 . Eire officer' to train the staff 

4. Suitable protective equipment, gas masks, wet cloth eto^ 
Procedure 

1. The first essential is to render the circuit ilead or 
de-energise the electric supply before attempting 

to extinguish the fires, 

2. Where it is not possible to switch off the current, 
the fire must be attachei in a way which will not 
Involve danger to the operator e.g. carbon dioxide 
fire extinguisher. 

3 . Immediately turn the alarm and intimate the control 
room giving exact information as to the ilocation, 
type and event of fire. 


TABULAR RECORD OP OBSERVATION 

Instructor or teacher should ensure that training 
in fire fighting may include class room lectures, group 
discussions, circulation of accident statistics, fire 
drills and demonstration of fire fighting appliances 
reporting fibres, operation of fire alarm, response to 
alarm etc. Help of fire fighting staff be taken for 
arranging such training. 

PRECAUTION'S 


Do not throw water on live electrical equipment in 
case of fire. It is dangerous to you. 

Donot use fire extinguishers on electrical equipment, 
unless it is clearly marked as suitable for the 
punpose. Use sand or blanket instead. 


3. Do not for-get to disconnect the supply innmediately 

in Case of fire on or ne^ar electrical apparatus. 
questions for evaluation 

1- Why water should not be used for extinguishing 

electrical fire ? 


2 , 

3. 

4. 


Name three types of extinguishers ? 

fighting training is essential ? 
Why line circuit be rendered dead ? 
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E XPERIMENT/PRACTICAL NO? 8 
T ITLE OP EXPERIMENT/PRACTICAL 

Identification of narts/components of domestic supply 
line and Industrial supnly line, 

S PECIFIC OBJECTIVES 

1. Recognise various narts of domestic supnly line and 
industrial supply line from the given drawing 

2. Draw pictorial diagram of tho domostic^^ indutrial 
supoly lino and Tubowoll, 

Theory & Practice; 

Electrical power from th.j gonuriiini at it ion is carried to 
the substation near cites through transmission lino. Hero tho 
voltage is stepped down to 66 or 33 KV and cirrii'-d through throe 
wire transmission lines to various substation in the citi«iS/ whore 
the voltage is further ste^iped down to 11/ 6*6 or 3,3* KS/ * These 
voltages arc further stopped down to 415 V, three phase./ four 
wire supply. Such small consumors may take (slcictric power from 
415 "V, throe phase^ four wire supnly in which case they can 
use single phase as wel^ as three phase oguipment? or they may 
take single phase supply, i,o. one of tho live linos and 
neutral line giving thorn supT»ly at 240V. This is called 
secondary or low voltage distribution system* Electric pownr 
to large consumr-rs is sunnliod at 11,6,6 or 3,3 V through three 
wire systems. This is caibrl primary or high voltage 
distribution system. 

The suppliers distribution system brings power to the 
consumer through overhead linos or by means of underground 
cables to a place just outside the consumer's premises. 

The line bringing slcctric power from supplieif low 

I 

voltage distributor upto tho energy meter installei at the 
consumer's premises is called the service connection. 

Types of Service Connection, 

Service connection may bo by means of undergrotmd cables 
or by means of overhead conductor or cables. 

Figure l(a) to 1(c) shows 

(a) An underground service connection taben from overhead 
distribution system, 

(b) PVG Weather proof cablo service line. 

(c^ Service connections through GI pipes* 



PROC^iU^ 


The teacher shoul^^ take stiidents on actual site and 
show various types of service connections md eltictrical 
accessories used. Students will draw the nictorial sketch 
of the lines and accessories on the note book and note 
following information 

(1) Type Sc number of insulator 

( 2 ) Type and number of wire. 

( 3 ) Type and number of pole and stay wire* 

( 4 ) Which out of neutral and nhasc wire is *^t hicih^'x 
level from the protind* 
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BXPBRIMENT/PRACT ICAL NO; 9 


TITLE OF EXPERIMENT/P RA CTICAL- 

Practice of making Test report of an electrical 
installation > 

SPECIFIC OBJECTIVE s 

1„ Understand the various terms used in finding the connected 
load of an installation. 

2w Prepare test report of a wiring installation» 

Theory & Practi ce 

For preparing test report of an electrical installation^ 
it is essential to know about the rating or power consumed by 
various devices. The following table gives power consumed by 
various appliances. 


Appliance 


Power Consumption of Appliances 

Consumption in Watts 


Inacadenscent lamp 


in 

upwards 

Fluorescent lamps(l. 

5 ft to 

6ft) 15 

to 

125 

Clock 


2 

to 

3 

Radio 


40to 150 

Television 


2 on 

to 

400 

Heater 


lonn 

to 

3000 

Table fan 


30 

to 

60 

Ceiling fan 


60 

to 

130 

Aircondltloncr room 

type 

800 

to 

1500 

Geyser 


3000 

to 

5000 

Refrigerator, house 

hold 

150 

to 

300 

Iron (steam or dry) 


660 

to 

1100 

Washing Machine 


350 

to 

550 

Motors: 1/4 hP 


3 00 

to 

400 , 

j 

1/2 hP 


450 

to 

600 \ 

over 1/2 hP 

per hp 

950 

to 

1100 


Aporox, figure s, 


The details of varioa s Energy consuming devices is fitted 
in Wiring contractors Test Report and Departments Installation 
Test ORDER PERFORMA, attached. 

In building lighting and power load has to be supplied. 
The details of energy consuming apparatus / motors ccsnneCted ate 
as follows s 
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Devices 

Rating 

H timber 

1^ Lamps 

SOW 

10 

2. Television 

2hnw 

1 

3 . Heater 

ISOhW 

2 

4« Qeillng fan 

60W 

4 

5. Aircondltioner 

900W 

2 

6. Oeyser 

300W 

1 

7. Washing l^chihe 

3 SOW 

1 

8. Iton (steam 7oriw) 

gnow 

1 

Motors l/^hp 

sow 

c 

•ssJ 


Fill up th© performri irj'i ferity 1 connected loat 


( Secs Schei^il * ittich^rl ) 

questions for BVAOTATTm? 

1. Whv do we use tost ranort In ol„«tricity Boird* 

2. What are the datiils qlvon in fch • to fit report. 

3. What Is the range of cons^imel by s fluoresonfe 

Inmp, Heater & Aircondttlon-r. 
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experiment /practical no: 10 

I 

t itle of exp erime nt/p ractjc als 

CONJEGTION OF LAMPS AtlD DOMESTIC /APPLIANCES IN SERIE| AND 

iiT parallel. 

SPECIFIC OBJEC TIVES: 

1. To connect two lamps in spries 

2. To connect two lamps in parrallGl 

3* To connect one lamp an'l one domestic appliances 

( beater/ toaster & Press etc.) in st'rics* 

4. To connect one lamp and one domestic appliance 
(heater/ loastcr and Pres . etc.) in parallel. 

INTRODUCTORY INFORMATION AMD RE LA TED liEOR Y 

In the series circuit all tte elomonts (lamps/ domosti^ 
appliance etc) of the circuit are connected onto cacn other as 
illustrated.in Fig 1 and Fig.3. The same current from the supol':^^ 
flows tiiroug’-' all fir- elements If for any reason one of the 
elements bumsout/ all the elements will go out because ta© 
circuit is no longer closed. 

2. In parallel circuit each element is individually connected 
across the supply as shown in tie Fig.2 and Fig.4 • if any 
element bums out in such arrangement/ the remaining elements 
will continue to v/orh, as the x>afa for current through each 
element is still closed. 

EQUIPMENT AND MATERIALS 

.. I ii. . , 1 , , . .1 

1. Flexible wires 
2 . Tvra- lames with ho 1 ders . 

3. Insulated plier/ Screw Drivers etc. 

4. Domestic appliances ( Heater/ toaster or Press) 

rated at 2 30v. 

CIRCUIT DIAGRAM 

Lamp I Lamp 2 

Phase 

Supoly' 
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Neutral 


Phase 

Supply 

Neutral 


Phase 

Supply 

Neutral 


Phase 


L.afnp 


Scrfu'j Circuit* 


Fic|*l 


l>amp 1 


Fia.2 

I tH' Wil j IBI 1* 


Iramp 


Ijimp 2 
hamp 

para ] J r#I c i rcuit 


2k*aic 




ttStgnp md diomcstlc apniidrtee 
corns acted la nr-ries* 

Fig *3 


Lamp 

Supply 

Neutral 

*> 

Fig »4 

■ P»niiiii.< ^ i II I n I , 

procedure ; 


Electric 

Heater. 

Lujnp arid lomosfclt^ anrllarice 

,.^ ■" f - - 


1* Make the connections as per circuit diagrams. 

2- Connect the circuits to the supoly system. 

5!^jlSS^JlF C0RD OF obser vat ions 3 


’For supply'ON’ 


s 

2 

3 


t^lC'rili£c^'L„9qacli‘tion. 

. Lamps L “”and"L ~ 

1 2 
in series. 

. Lamp L^ removed, 

. Lamp L^ removed. 

in position. 


t observe and tick off the correct* 

— _ -PilSS- . 

Lt and bota glowingy^ 

not glowiftg. 


L^ glowing/not glowing* 
L^ glowing/not glowing 


” af-.— 


•" *r «,,, 
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PRECAUTIO NS; 

1. Caeck the specifications of the eppliancGS with 
respect to the supply voltage. 

2. All connoct'ions should be tig,,t* 

3. Circuit to be connected to the supply last* 

4. Do not touch the terminals v/hen tue supply is on. 
questions for EhTALUATIOMs 

1. In circviit No.!/ Vuen lamp L is removed. 

1 

^2 does not glov;? why ? 

2. In circuit No.2, when lamp is rcanoved 
L„ continues to glow; why ? 

3. Wliat will hannen if an appliance of voltage rating 
230 volts is connected to the supply voltage oquql to 
i) double the voltage rating of the appliance ii) Half 
the voltage rating of the appliance. 

Ref er gnce 

The Lineman's and Cableman's HandJuook- KURTZ, 
McGraw-Hill. 
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EXPERIMEN T /PR/^T ICZil, 

T IT E E OF EX PE RIMEMT /PR/iCT ICRL, 

"T" * t 

Use o£ phase -tcstor and tt'sfc lamp* 
apEGIEIC OBJECTI VESs 

1, To test the phase and noatral terminals of a supply* 

2. To test the presence of sun dy vrith the help of a tostlarnp. 
IN TRO DUCTORY I. 'FOR.l/vTiq?T_ A fD RELATED 

1. Wien t:’,o phase tester 1^; tone ed ho any teminal of the 
supply, the path of i,hci cn rr jnt in closed t rouej,. t'>e neon tulb 
and the high resictance inside Uio tester and the person holding 
the tester. If t'O i.Grminal is liv:? (pjase) then taii bulfo will 
glow. If the terrain 1 is neutral then the bulb will not glov/ 
because the potcntinl diffc-'cnco is almost zero betv/non tho 
neutral and t’.ie ar..jrth. 

2. One terminal of tho tost lamp is permanently connected 
to earth and tho oc .■ r in t- -icl-ed to the supply terminal under 
test . Glowing of 2 .mn indicates the terminal is live (phase) . 
Otherwise, t’ic terminal is neutral. 

EQUIPMENT AND M^YIERIALS 

1. Phase tester 500 volts. 

2. One pendent lamp bolder. 

3. One lamps 100 v/atts, 250 volts. 

4. Connecting wires P.V.C* 

5. One plier, screw drivers, etc. 

CIRCUIT DIAGRAMS 

As shown in figure 1 and 2 
PROG EDURE 

^ I'estinq witti phase ,tes tGr__ 

1. Hold the phase tester in your hand touching the 
meta1 cap. 

2. Touch the tip of the tester with the terminal of th© supply 

3. Repeat the above for other terminals of supply also 


and observe* 
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Testing 

1. Connect one i,*^irrj rf t.ic tent L-jfifj wit 
2* Touct t’lc oi'f'Gr wir-j o£ t>o test larap 
terminal of tnn suinly* 

3. Repeat the abo‘/c I'ir otner 
also and obg-srue^ 

TJ^UIAR RECORD Of 0BSLRV.\T 10 1^3 
For phase tester 


b ojtrth firmly, 
viit'A any 


oi sapnly 


artNo, Phase tes t er op eLaTion^^ . 

!• Phase tester is touc icd tc one 
of the terminals of the suptly* 

2. Phase tester is touched to the 
other terminal of the supply* 


Oh ' rv i ons • R>t*ria rks i 


i nvtor neor. 
di-^og r.ci gifiW* 

Tuc Ix-u! or nonti 
lamp ilovcu 


L’.:«p The Leminall 
be the neutj 
totroinal. j 
Tiie terminal 
t''''e Iive(pha5| 
i orn inal of 
supjply i 


3. Phase tester is touched to 
both the terminals of the 
supply in turn. 


T'lu ton tor nonri 
bipipn door. .K'*t 
q loV'? i ri o 11 h o r 
C' se* 


Then-* is no su 




For tost lamp 



3,No. Test lamp operation 




Obr,ej"vationc * 


Ronarks* 


1 . 


2 


3. 


Test lamp is connected between 
one of the terminals of the supply 
and earph* ^ ^ 


Test lamp 
glov/* 


docs 


not Ttc supply tom 
may bo neutral 
tonainal. 


Test lamp is connected betv/een 
tl^e other terminal of the 
supr^ly and the earth. 


Test lamp is connected betweei 
tne two terminals of the supp; 
in turn and the earth. 


The test lamp 
glo't/s. 


T lo terminal is 
thf'i livoC phase) 
teminal of the 
SU'-.nly. 


The test lamp rlx>os There is no 
not glow in el.ther oupuly* 
case. 


PREGAUT inKr.q a 

connections sUo’ild be firm. 

^ • The metal ca*o i n +’^ /ta » 

-.e tester saould be touched for 

, completing the circuit, 

e using neon pnase tester shoes having rubber 
soles s' oulu not bo put on. 
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4 'Teon please tester s’jo il I bo gripped firmly in i^and 
:o avoid electric shoe' 

5. i’hc bare conductors o o connecting v;lro of the 
rest lamp should oc p a icrly tv;iBted« 

_^gi ?0:i EVALU/fflONi 

1. :£ the noon phase tesi t ' is used after nutting on the 

nibber hand gloves VJh' I or the tester v/ill 9low ? 

2 'Jhat do you conclude t c noon tester s .ows a 
‘7ery dim glon ? 

3. ’.'^ill the tost lamp fjli ',;!iun connected between live 
(phtise) and carta 1 

4. tost lamp glows wlt-n c i ncccud })Gtwcen live (phase ) and 
oart but does not glc : )a‘ .‘/oon l.ivc( phase) and neutral 
■giro. This indicate:; t t there may be a broal: in (a) the 
-ino, (phase) wire (b) i utral v/in* (c) earth v;ire. 

IMch possibility; do sm think; Is correct ? 
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ICAL :pj_ 12_ 

TIM 

Making a series parallel testing board# 

flP EGiFIC On JBCTlV^ 

To prepare a testing hoard for series-parallel testing 
of equipment. 

2. To make aval lab lo tie srpoly nt i vjorfeing alaco. 

INT RODUCTORY I KFO^^lATIQh AJp n.£lJAZp 

Series- paraliol tost hoari It propired In order to test the? 
equipment for prob.sblc fwltn. Fjmt I’o o>riinmr‘:it l-\ connected 
in series xvtt"' a lamp In Ihc t^'st board -aid iC the lamp glovis 
dim then the oqui|jment In in v/orking condition* Mo%/ tao oquipraent 
is put in parallel with a lamp in the test board and lamp glows 
bright and tan oquipnent also gives full output. 

EQ UIPMENT m P MATER IAL g 

1. T.VJ board liaie 2’J cm x 25 cm* 

2. Two batten hoIdo s 250 volt/ 5 A/ 

3. Two la'r,ps 100 W/ 25 - v/23nv. 

4. One fuse '^ui u''^ unit hA| 250v* 

5. One neutral Hide. 

6. 3 single way switches 5A/ 250V. 

7. 2 MoS/ 2 pin si^ckets 5A/ 250 Volt* 

8. Connect 1 ng v/ires • 

0. Plior, screw driver/ wood saw# drill screws etc* 

CI ROTIT D1A g;RAI 4 Fig. % 

PROCEDURE 

1« Pi^opur© tb(j maborials as per specification. 

2. Arrange tac tools and eqiiipiiients, 

3« Mark the position of various components/ on bko boaE^z 
to be fixed there* 

Fix thG comporioats on th*.; board* 

5. Coniploto t - „i wiring in t;h.' !>oat'fl an pvc t circuit 
diagram s'own In Pig*l 



6» Test the board by connecting phase arri noutml to 
supply and putting the aooliance under test across SOC*-l* 
TABULAR RECORD OF OBSERVATION» 

1, When phase and neutral wires of the board are com. 
to the supply and switch is in OH r»sltioii the lamp i 

2. The equipment under test is put acroris s^c>cket 1# ^ 
switch SI is made 0W« The lamp SL will glow dim# 


3. Connect t-,e applianco across t',u soeXot SOC^ and put' 

ON the switch S^. The appli^inco should aiva full outout# 

3 

PRECAUTIOMS 


1. All connections r.hould bn {lailv Tuade. 

ft 

2 , The phase teminal ol too supply mmiU bo connected 
to tiiG board t:irough the, fuse cut out* 


no comoi! 


f!*, V, 


3« The Neutral link of the bonnl is 
neutral of the supply» 

5. All accessories Should bo fixed . 

to 

Q UESTIQNS FOR EVALUATTOt J; 

1* Supply Is given bo ttu board, Swltrii S2 ond 
but tte lamp h dooc not vgUo, wh’iL nuy bt Ub.; 

2. When the appliance in connected ncpinr, SoeX 


to 


4 and tji« 


switon 3l is made OH, the lamp SL glows dj 
2- under what conditions the lamp SL 


hv ? 


i 
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EX PERIM ENT. /PR/vCl'ICAL ^13^^ 

TITLE OF KvPERIMEWT/pR^'vCTia'Jli 


Gonbrol oO one Imap TiWi oiitj is’-slnL* 

_3PEGjn^IG OlbJ^TTVI^s 

To mako a circuit so t ..i, a ]amp can controilGd witb 


oiiG swltck only* 


IjTOppilCTORY J_ppR,nATip«_.J.,D REL ^ipp 



It vror|^'5 OaI !- k; urlrtcioL »- 

I 0 . 

inirios 

ri 

rc' ’ 

•t J-Si J 

X u J. 

* 0 , 

L’ jj 

: la; ip 

and 

s't/lLct- ar(i c'tja u.istii il in 

r. 1 

> 

\ r • 

“iUi,* 1 

C ’ 

t irus 


lo/i 

in 


connected to the suiioly ‘“(m'- 

ur>' 

' “ tt i 

'»n« ',fcc 



1.0 

' OFF 

* TK) nil ion 

the 

GwLtc ’Will r^rx.iP ji’dri 

Ll t 

re*-’, j 

:■ t luco 

il!J 

<1 1 

.0 c: 

. 1 . na ‘ 

nt 

nut, 

will not bo ciosf d. .icnco r* 

10 I 

nm’ 3 

v/i]l not 

^tlnv/. vr 

•on 

«rtii: 

tC’ 

*0d' 

posit1 on tho swl 1 ch w L' 

11 0 

ffor 

• :f’.OEo r 

OS 

"1 J 

JL i.» i 

1 mce 

-'Ud 

cn 

rrunt 

pat?' 

. will bo clor,,vi. So t i‘o 

hen?' Obi 

11 glnv/ 

» 

















C 1) Siigii,' w.r/ rwltcJ'' 

- Ji k, f 

250 

V. 



One 

■do • 




(2) Pond mb colder 

»- 

m ^ ^ 

2 50 

V. 


- 

One 

do* 




( 3) Comiectinf r vb ros 











(4) Lamp 6t)W, 250 V, 





« 0 no do. 




(‘3) PlL'n», screw drlv-.e‘ vLc* 
C-IEpprr ! 


( a GO !!ig, 13J- ) 

P ROC EDimEg__ 

1» Arrange tic tools and raw rnato'"ials. 

2. Make tie connections as s'^own in tne Circuit diagram- 

3. Put t.o lamn in tro no3dor* 

4. Gonnect the phase and Ncubral to supply. 

5. Put the switch *3' at position. 

RECORD OF 0BSERV?4TI0 ISr 

Wlien switch is put at *0d* position the lamp *L* glows and 
w-en GWitc.i »s» is put at 'off* position^ the ■ lamp does not glow. 



4 ? 


PRECAUT IONS 
1. Zi.l"’. Gonnec-5;io 


THg 


SWitCii Suoulil 


miL 


vf 1 ni 


qu estions for i?.^Air:i;.TXg:i: 

1 . Wl’Y tac. lamr- 4 e-a 

’OFF* loosition ? 


I i.r 




in 


2 , 

3 . 


Wliy tnc Gv/itc. nlioul I i'l'*.* *>*n* --r, t.n’.- \*fi rc‘ ? 

X^'en -t G swltc"'- is in t.'' *OEF' <f«niLir:j whv' rlocJ 
it orfcr infinitn: Y r 7 



^ ^ . i • V ' Ovi e ^ C/^ r-r. 'C^\r C^KAa){' 



£ XPERI M aMT/PRACT ICAL MO". JA 


T^LE^OF ’ 

Control of one Innn fro..* two oolnts. 


SPEC IF IC OB JBC»r IVE C . 

1. To unflersfcanrt how one J unn cnn bo oontrolloi by two switch<^'" 
loc^toi at rliffuron . o] ico.'-j. 

2. To make the stuflont awaro th it this eircnit is .>csinally 
useH in stairnasvis. 

3. To mrake the circvilt ora^’ty. 


IN rRODTJC TORY F1 FORII?4 n.!•] AND RChR 't'D jIiEDRN 


The circuit connitl " o'' ono l.irno ani I’v/o nui'h '■* *; tua w y 
switches connecterl v* 'ih/'ja’u ia th,<‘ circuit liiqriru '''w c^'amoa Na' 


in switches an'l S.^ ir • and iv* *1 *,a 


,+• 1(«V 


t' ‘ 


'orinor; 


point C^ is connectnd to noaition 2* in switch Now Li t?U' 


in ';Wlt'C|5 
an 5 a ”nc. - 


1 


2" 

common ooint is contact «'D *o nosttif^n 1’ ’ 
then the path of tVio cDfr'^ulo (Jurr-’nt in u^*t f,v*mr<1 
the lamp will not flrw, Wf*,v;.->v u ^ jf C\ la ca>ii ict 1 ta no.ultion 

I 

1 ' then the path of cum*niJ b; conr^lrp - - i thro iu''i 1,, ^ riD th. 

lamp. The lame will now ilow^ Si,-ijlirb/ If ir, now ton^'ict ^ ? a 
position 2 at switch Use circuit is 1nt''rruT>n 1 m<i <-:hc lisnYfVJiil 
not glow. 

This ‘ihoj'i th It tiw* lamn can be c'entroHcl iiiD^nw-'niently 


either by switch S or twltch N 

" f 

staircases lighting. 


’’his is ths,* 'r/'Ttem fn'iU-swci In 


BOUIPMEN'^ AI>7D ; 

!• One lamp holder (Pendent) 5/i, 2‘)C) V 

2. One lamp 40 Watts,. 210 V, 

3. Two wayswitch, OA,, 2S0 Volts - two no.s. 

4. Connecting wires. 

5. Plier, screw driver etc. 


CIRCgiT DIACjV^M ' 

(See Fig, l) 

PROCEDURE ■ 

Connect the lamp with the two switches S,^ and with the 
help of tools and raw materials. 

Rut the lamp in position in the holder. 
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3. Mark the positions 1 and 1' on and 3^ and 2 and 2' on s 

4. Operate switch in positions 1 and 1' ^ 

3. For each position of , nut switch 3^ in posibion 2 and 2' 

respectivelv. 

6 . Observe the results. 


TABULAR REC ORD O F OBSERVATICKS 



S,NO. Position of contact Position of contact 

in Switch 3^ in Switch 3^ 



f^emar 


in contact with 1 

2 . in contact with 1 

3. O^ in contact with 1 ' 

4" G^ in contact with 1 ' 


in contact V7i(h 2 Lamp rflows/da 

not qlovf 

C^in cont.acL v;i»h Parnn plow''does 

not qlow, 

C,, in contpob i/l»h T.-imp plows/doGj 
o • ' 

not qlow. 

G^ in coptict wi,fch 2 Lamp qlows/iio6s 

not glow,, 


PI^CiWTi^qNS r 

All connections shorlid br^ firtnlv midp* 

Switches and 3^^ should b.* n.p on »h., pq wir 


1 . 

2 . 

3 „ 


questIONS FOR EVALUA tTON 


When the lamp is ini^inii^ glowino, wh P do 
one of the switches is onorated? 


When the lamp is initiallv glowln-p v;hac lo 701 
the switches are operated simulbnnoOusl v ? 


^'Vhen the lamp is not --flowin.g 
both the switches arc opera^-r 


in it la ’ * /, wh u. do 

d s i”iul *. in-jnu'd V ^ 


70 u expect If 
axoect if bot 

70n i.2Xpi2ct if 




TITLD OT’’ 

Control o- c,n* 1-.- r, fo..'. Ttr. ^ --int 


3 P. _ oP "'-”■>* 

To ’incloroton i '>r>\; /-n-, 
s it ’lat V 'i ot / i 1 * o r' tt 
To ' 3 ncl<;rol'i -^r! - w’ I 
aif'orGni - ;i» ro« 

To on o ■ I • r 5 r<' - H 


11 ',o oijj f oo’nron.^l *v t itoe ?rrf4to 

■'ll > '■fl • 

/i r rr 11 '^ t t. ornt. r. 1 fi f"'*;,! 


i 


ITT ROp^iC'roR_ 11 . t- , , A il 

II xr.-^ on l or r'l 1 ' *. t-n n ■ -‘n' i ’ ‘ 

lamn anfl I o riv/iL'* ••'. u '•” n'l '* 'o 'i "■« on s ^ ■ i n n. i ru 

conncictod Lo I i U' o ’I *• 

ctooerl t 't;ri 'U i In or o'i : ? i;l x/* 




n ' in a " ' 


»* 


1 . 

2 , 

3 • 

4 . 

5 . 

6 d 


EQUI iPMa’j'i /wip 

Lamo > oi'lor (P.-n kr.,// , kA, 2 ti> v 
iv/o*-v;ay rx/i1 r t , /.T'k' V 


Tnt"i‘rra'**?kk<5 o '.x/Mn’-. 

Lamn 4<) \nti 0/ ?ly'^ f/23nv 

GonnocLinq Xiri roji 

PlrU-r, srrovj dciv*^r otc. 


GIRCniT DT/ 4 lHWt 

^ ~'r~i— 'Ti-MiTm niiiii~ii'irininmM •|^^I i~ ~iddniwiiiw 'm 

( Sq^. F Lq - 1 ) 


1 3r» 

2 

1 kOd 

1 I' ’ « 


PRQGi^'Dr jRg : 

1. Zirrcinqo t .e tools ancl rov/ niaL*''^J,n Ln. 

2d Make tka go inactions as nor t..o circuit aia’-'rra. 

3d Put t.i,G lamp in t iC Uoldcr* 

4* Connect t'.,e p’laso and Neutral to cupi^ly • 

5. C'langc tue position ot any switcli (stiy S^) and cKb^en/c?# 

S. C’aange tie position o£ anotaorr s'Witc-« C nay ^2^ Mtrj.m/r.j, 

7. Chango the position of t' e tkird switeV (ide*S'x) and observ 
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TABULApT” RECORD OF OCSEjR V^iTIOr Tg =’ 


o— ,-“o □ .— o“o o „-o-“a-’=-o-' 

SL» Position of Switct 

8 — 0 — 0 *“* o- « 8 “*B— a' 

1. As s iown in tto diagram. 

2. Position of c angcd. 

3. Position of S c.-angOd. 

2 

4. Position oF c'-aiiged. 

PRECj'4JT^Oi>3S ^ 

1. ?vll connections should ’oo 

2. Switches siould be out on 


o*"8 a g, 

Condition of Lamp 

G lowi ng/i lot g lowing, 
Glov/ing/aot glowing. 

G lowing/iJot glo\ dnrj. 

Glov^ing/Pot glov;i ng. 

Cirally nridc. 
t ‘O "o. 'SC v/in*. 


1 . 


2 . 


3 . 


IONS FOR FVALUAlIOn' ; 


If the position of one switc ■ ic c-angorl it a time v/'-at wiJ 
be t 'G condition of t o lamo? 

If the position of tv/o switc.'ns nro s irnulLan'.DUol/ c'langcd 
what W3ll be t n condition of t n la.np ? 

If t',G position of t.roo sv/ito'u'o oo n imul,'anoo'Uily c^iangt 
what will bo tee condition of t: vj Icuno? 





‘J < , "• 


’"‘■irsn? i'"'' “U’ ' f 


"S'"' S 1 *^’9 


EXPERIMENT/PRACTICAT-j I fi 

TITLE OF BXPEk P/PR.ACT iCrX 
Makln q i Br i tt in 11 T'*' in t * 

SPECIFIC OBJ!^?IVES^ 

1, To un'^nrstin’”! th.'* un-’ "S' i 

2 . To icUiallv riiiki' tJi,* Brlt'tinlii joint wlik tn) Cntiv i 

conductors, (te) -L-.d v,i r(c) ,M.u„lnl-.» condictora 

IHTRODilCTORX I^T PORI' tT i'^ ? X - 

Thi ^ joint !•; r'lnir-l ntnti tho wirr-n ir-' 
in a spoclfio l.nnt.h .n'^ ^ f.oi il Pk '^i! 

a portion I 11. joT n *,v T ’^'n' tU ni Ui .t , 

EQITIPMCHT j]) ^1'. '.T.i' 1 Tf. > : 

1 . Copoor con’’inot,<"»r.}, 

2 . AluminLnr*^ cr^rinPtorr?» 

3. EUool wlr«*.n 

4. Knifo 

5. Noso-i>li''r 

6. Pldor 

7. Emory pipor 

8. BLnBinfi wJi'o 14 'V.C* 

CIRCUIT DT/i( SRAM a 
( Seo Blicfrnm fit. tho ‘fii ) 


P ROCEDURE 

1 . Take tvro short lonnkhn of haro copp^ir conflnrt or 
(say 8 S.Vf.G.) oich of 20 cms. 

2 . Clean thP short-, iGPtjth with tho holp of •miexy 
an8 make tham straight,. 

3. Bend both the pioces at ono on'i an'i at rlf|ht in il-a, 
about 1«5 cm as shown in the fitTuro « ,. * 

4. HolU the lanqths togeihor in vice or pliwrs/ koeblri S lam la 
opposite to each other, 

5. Bind the joint with binding wire in the oV'.nlap 

The length of overlap depends upon the diasm “tar of cifuluctar* 

6 . Cover the complete joint with binding wiro# 
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PRSCAUTTO^^^ 

I TTnQ wi.jTG'^ should hs clo!5.i!iQd, "^t tho ©nds piropGirly, 

2. The bends should be opposite to each other. 

3. The binding wire should go beyond the bends on both sidg 

QUESTION S FOR EVALUATION ; 

1. Why the Joints are necessary ? 

2. Where this joint is used ? 

3. What will happen if the joint is loose ? 
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EXPERIMES?A»RACTICAIj no 8 17 

title op experiment/practica l 

Making a Wesi::ern Union Joint, 

S PECIFIC OBJECTIVES; 

1 , To understand the use of a Western Union Joint, 

2 . To cctually mako the western joiht with (a) Copper 
conductor, (b) Steel wires (c) Aluminium conductors. 

INTRODUCTORY lUFORmTION AND RELATED THEORY ; 

This joint is used to increase the length of bare conductors. 
E QUIPMENT AND MATERIALS 

1 . Copper conductors 

2. Aluminium conductors. 

3. Steel wires 

4. Knife, 

5. Nose~plier 

6 . Plier 

7. Emery paper 
CIRCUIT DIAGRAM 

( As shown in figure No,17,l) 

PROCEDURE 

1. Take two equal short lengths of bare conductor Csay 8 S,W,G,) 
each of 40 cm. 

2. Clean the short length of wire with the help of emery 
paper and place them in a position shown in the figure. 

3. Leave about 8 cm portdton in the centre overlapping. 

4. Hold the lengths together in a vice or pliers. 

5. Give required turns and twist to one conductor around 
the other making 3 to 5 turns. 

6 . The process is repeated for the other side, 

7. The surplus wire should be removed. 

8. Finish the joint with the help of the plier. 

PRECAUTIONS 

1. The wires should be cleaned at the ends properly. 




2, The Joint shouH be raechhuie^illv' sounfl* 

3 • The surpluiS wire ehOul'i' be removed » 

QUESTIONS FOR EVAUT?\TIQi^ j 

1. Where this-.joint is used 7 

(iV ■*- 

2, What will UfiPpeh if the joint is not soiind mochanioally' 
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P^PER_1ME NT,4>RACTTCAL ^10 t IB 

TJT OF. .S^Pi^RM^R:"..^PRA CTIGAL ? 

Mailing a T-Joint. 

S PEGIFIG OPJECTIVES ’ 

1 . To understand fc’jc uso of a T-joint. 

2 . To actually nttJs? t. o T-jo int with (a) copper wirc^ 

(b) Steel wlra, (c) 7i.r,r:\ini urn vjire- 

lUTR ODtJG TQ RY IMFOPtlATIOP AbT) RSLdEO TjlEOR Y ? 

T'lis joint iwS used to tabo an axtension frora a straight 
sunply line. Tiie extension may bo taken in one or more 
directions. 

EQUIP MEITT Zero MAl'BRIALS ; 

1. Copper conductors/ 

2 . /ilumlnium conductors# 

3. Stool wires/ 

4. Knife# 

5. Nose ; 3 li 

6 . Plior# 

7. Emory paper. 

CIRCUIT DIAGRAM? 

(as snown in figure No* 18,1) 

PROCEDURE; 

1* Take tw st.ort longtas of bare conductor (say 8 S.W.G,) 

of abo ^t 80 cm lengt.i and 60 cm for taping (vertical 

length) . 

2. Clean tlje lengths with tto help of emery paper and make 
them straight. 

3. Bend the length of 60 cm at one end of right angle 


about 1.5 cm 



TVgain bend the above lengti keeping S on distance at 
90^^ exactly. Tbis length will be used for vertical 
(taping) purpose. 

Hold the length togothe^^ in a vice or pliers in a posit^ 
Bind ti^e joint yiith binding wire in the fasMon as . 
saown in figure. 

PRBCAIJ TI0N8 ^ 

The wires should be cleaned at ends propa''"ly. 

Tae bends should be placed lig'itly wlta t.io line. 

The binding wire should go beyond tho joint on both 
sides of tae vertical tap. 

QUESTIONS BOR SVALUATIQN g 
Why this joint is necessary? 

What will happen if the joint is loose? 

Wuy the binding wiro is having less diameter as 
compared to tao main wire? 



I t 





KXPERIMtilN'i'/PR/iC-TICAL NO? 19 


TITLE OF EXPERIMENT A* IGAL 

Connection of a Fluorscont Tube with A,C,Supply, 


SPECIFIC OBJECTIVES; 

To acpualnt the students with the operational principles of 
a fluorescent tube and method of connection. 


introductory INFORMtATiCM /JSfP RELATED THEORY 

Fluorescent tubes consist of glass tubes fitted with two 
filaments and neon gas at a very low pressure. The inside of the 
glass tube is coated with a fluorescent material which helps to 
produce brighter illumination than tungston lamps having same 
power c on sumpt ion. 

The low pressure gas insido the tube requires an initial high 
voltage to allow a condtiction path. Single phase supply voltage 
available in our country ( i.e,230V, 50 c/s) is not sufficient to 
ignite these tubes. For this purpose a starting element known 
as a starter and a choke coil are used. These two units help 
to produce enough high voltage across the electrodes initially 
to make the low pressure gas conductivei Once the gas begins 
conducting the conduction is sustained at tho normal supply voltage. 

The power rating of a fluorescent tube depends on the 
length of the tube^ that is, on the separation distance of the 
electrodes. The following table gives an ideas 
Length- wattage 
1.5 ft - 15 
2.0 ft - 20 
4.0 ft - 40 
5,0 ft - ao 
6.0 ft - 125 

A condenser should be piat across the supply to improve 
the power factor and reduce flickering. 


EQUIPMHSTT 7^D mTERI/^LS 
Ite m 

!• Fluorrescent tube 

2 . Choke coll 

3. Starter 

4. Tube holders 

5. Condenser 

6 . Flexible wire 


Range or Rating No. 

23 0 V, 50c/s, 40 w 1 

230v,50c/s, 40 w 1 

230v, 50c/s.t 40 w 1 

according to the tube 'size 2 

230v, 50c/s,5 microfarad 1 


required 

length 


7. Screw-driver 15 ctn, 

a. Connector screw driver 1 

9 - Poker 

10. Hand drill machine 
ll- Electrician knife 
12. Wood screws 


34,30 20 tnm 


1 

1 
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C IRCUTT DIAG RAM; 

The >':Jrcuit cliagram is shown in Pig.i 
PPQGBDDRD 

a) qonneob the circuit as "ishown'ln‘Pig-l 

b) The phase wire should fc>e Connected to the tube 
through the chobe coil* The neutral wire should go 
sii-axght to the tube* 

c) The starter should be connected across the tube, 

d) The c. ndinrer should be connected in parallel to the 
supply., 

T ABULAR R ECO R D OP QBSERVyATION 

a) After the connection is over switch on the mains and 
observe the tuba glowing, 

b) Switch off the mains and short the stnrtncr terminals, 
Switch on the supply again and observe that the tub© 

Is noc glowing, 

FRECAUTlapB; 

a) The choke should always be connoctod in series and 
the capacitor should always bo connected in parallel. 

jo) Con jhould be made firmly. 

QLTSTJPRb tor LVAIUATIOd 

‘'■■by the st-arfcer and choke coil ar>i ncodod in a 

fluorscent tuV '' 

2“ df}os a fluorc’scent tuba gives hi'ightar illumination 


compared to a Lungs ten lamp of same wattage ? 

• Lhy a capacitor should bvo used in a fluorescent, tube 
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experimentA^R^iCTICAL MOi 20 
TITLE OF EXPERIMEMT/^RJiCTICAL 

Marking of vertical in 1 horizonitil linos on the wall using 
plumOb-bob and Thro id* 

SPEC IP IC OBJECT IVES i 

At the end of this occorcise, the learner should be able to t 

1 , Handle the plurap-bob mi Thread correctly, 

2 , fferk the vortical mi horisontil line points per the 
wiring diagram { Minimum two points one on top and the other 

at bottom of oich lino ml on*: at each end of the wall horizont¬ 
ally ). 

3. Draw the m.-rtical linen by 'joining thu marked points 
( using mychilk powder ) by means of a thread* 

4. Draw tho horizontal lines by joining tho marked points* 

INTRODUCTORY INFORWiTXW RELATED THEORY 

In all tho ty’^es of wirings, various wiring materials such 
as T.W.boards and blocks iro to bo fixed m walls to fix 
accessories on them. In order to have a qocrl appearance of the 
wiring in any placo, it Is necess iry to maintain the straight 
lines as far as nossible. Hence It is necessary to mark the paths 
of QlGctrical lay outs b(‘'fore starting tho actual wiring on bhe 
walls, for this th.,‘ simplest method is by using a wireraan's 
hand tool called plumb-bob with thread alon'-iwith any coloured/ 
white chalk powder. 

equipment MATERIALS 

Hand tools . 1, M,S./Brass plumb-Bob with hard thread. 

Raw materials?-. 1, White/coloured chalk powder 

2 , *iny vessel to keep the chalk powder. 

CIRCUIT DIAGRAM. 

( diagrram attached ) 

PROCEDURE 

1 • Study the given wiring diagram carefully, 

2. Arrange tools and materials, 

2* Wet the Chalk powder in the vessel. 

4. Dip tho thread of the plumb-Bob into tho wet-chalk powder 
vessel thoroughly. 

5. Hold the woodt^a motal.lic block of tho plumV> bob with one 
hani on the top of tho wall, 

6 . Mlow the plumb—bob C Round metallic body) towards ground 

position of the wail throunh thpoad. _ 



7, Wait for plumb-bob's 'ieai position i.o* to com to its , 
rest position, 

a. Hark the vertical line PulUnq the thrcnl onco away 

from the wall nni loavinp the some to touch the wall clet 

9. Remove the plumb-bob an/1 mark the rcpuirui line points 
vertically on the chvalk-line of the wall. 

10, Similarly mark for horisontally also. 

PRECAUTIONS 

1. Avoid doublingof the linos. 

2. Donot drop the plumb-bob, 

3. Avoid knots in thr- thread. 

4. Use any briqht colour for mirkinq. 

QUESTIONS EQR EVALUATION 

1, HoW do you use a plumb-bob for markim vot-hical lines 1 

2, How do you use the thread for markinrj horisontal lines ? 

3, Why briqht colours are used for mirkinq ? 


LA^UT niAGEAMi 

usm vr « m^fwa mvtmi ^ 4- « 


1 


A.B.C- Points marked with v/hen thread 
stretched horizontally on the 
vjall. 




1-S - Hoilzontdi line dravin using 
thread and chalk povjder 

G - PlUfiih- boh 

3-4 Thread 

D, E. F, points liarked A>jhen plump-Bob 
& thread stretched vorticully. 
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g< PSRI»£ n*/pf^ ^l lC A L dO' 21 

MArklnq tko xxjsitfon of T.W* Boar-is and Round Blocks on 


tbe wall * 

SPKJIFIC 0.'J?3C1‘IV.SS 

i ^ i w-T f r rmrr'TTVr'- —" '• 'nwniiin(«Tiiii-T/-iiiiiiii"(ir*ir‘t 

At the end of exorciso/ t’la le»^mer should be 


able to* 

1, r.iud’/ I o layout dia'^'rom carefully. 

2. Mari' ti' a ‘no^vcct »'>osition.s of t c T.'/l# Boards and round 
blockn as O’/t te; layout diagram. 


IMTflQDlJ GTORY lyFOmtVifOd AID REli/iTBD TIlBORy .1 
in t.aJ field of demctstlc and Industrial wirings# many 
controlling switc c.u are to bo provided at convenient places 
for t'O piu“po 3 e of e^nv ar-d sifo operation of the various 
electrical anparatiis 4t'•pliancos* All tlieso controlling switches 
arc to be mo niti. 1 on vlt’ior T-Vl. tx»and bloclis ot on T.W. boards 
of proper sizes. 3o it is nccoisary to Identify tlie cobroct 

jf ’ 

positions of v-’.r®’ iS 'r.V?, Boards and blocks* 


EQLfXPftltMT AfP RAM KlTdRIALS S 
H and Tools ■ 1. Woodua foot mlo four fold 600 mm 

2 » Try sqv’iro 150 mm 

3. Plumb bob M.S./ferass with thread 

4. Pockar/Oradovra.! 150 mm 

Raw Matoclaln s 1. T.W. Board of available sizes. 

2. T.W. Round bloacs 90 mm dia. 

3. Coloured poncil/black lead pencil. 

L ayout Diarrram i T^is should be demonstrated by the Instructor 
by actually taking a small wiring layout in 'the shop* 

Mark t JO wiring/layont diagatam on tho will with tic help 


1 



pluitto^bob* 

Mark: tlie sizes o£ tbe boardsyblocks t'A© lislp of 

foot rule and try square# 

M^^rk tne positions of #M*/gitt±es for fixing the T.W» 

BoartLs/blodes * 

SAFETY PRaCAlJTIO:J.q 

All the tools should be used carefully# 

The positions cf t lo'boards/blocks slioiilcl be mirkod 
as per tno dimensions given* 

FOU EVAUlATTriM 3 

Wliy marking of boards and blocks on tlic wall Is 
necessary? 

g I » 

How do you mark the positions of gittios for fixing 
T.W., boards/blocks? 
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EXPERmE>1T/PR .\C TTCM. JO 22 

TITLE or E)CP.i.RIi’4S?;T/PR/iClIGAL^ 

Fixing of glttios by using a c lisel 6c a Hammer^ 

SPECIFIC OBJmTXVLSs 

/it tHo end of tiiis exercise t'se learner should be 
able tos 

1* Mark on t!ic. v/eiIIs t’jc jKisition of fixing of gitties* 

2. Make tho holes en the jx»sitions marked with Chisel 

6i Rarrrni'r* 

Fix wondca gittlos by both, loose and tight 

methods. 

imRODUCTORV IMFORHiTIOh hUQ RELATED THEORY i 
The battens, conduits, T*M round blocks and boards 
are to be fitted the walls, wliile doing wirings* 

T'igsq items cannot be nailed Lo t.'O walls* To fix thorn wo 
have to provide 'i v^'odon box in the concrete walls or roofs 
sue a tl:at wooden scircws can be driven firmly* Hence practice 
: of fixing of wjodon plugs generally knovm as gitties is 
essential* 

EQUIPMENT /uID MATERI/iLa ? 

Tools t 1* Gold Chisol 150 mm 

2. B.P. H ammer 1 kg. 

Raw Mf^torials s 1. Wooden gitties 

2* Comont. 

Lay o ut D lag ram ? 

(See fig. a,b Ss c) 

prcx:edure s 

1- Mark on tuo walls for fixitag of gitties according 
to batten l<jngths, and also tie positions of Round 
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2 . 


3. 


4. 


5. 


6 « 


7. 


8 , 


X. 


2 . 


3. 


4 . 


1 . 


2 . 


3. 


NOTE 


blocks and boards* 

Mark on tliQ coiling mof for fixing batten, and other 
blocks * 

Mark Gross lines before ennking t .c '^olos as per 
fig (a) • 

Mark a square keeping in view slscs ef wooden 
plugs. 

Take a Cold cniscl and hammer, make a lado in 

Walls* 

Fix tho plug as saown in fig. (b) and i'll! up wit 
Coraont. 

Fix the plug as st'own in Pig.(c) ior tigat plug fixing* 
Allow some time to dry up, v/attu: f^.r canent 

to setting. 


PRECA13TI0NS ’ 

Mark on t lO wall correctly accord inn to i,-*’ r.icof 
wooden plug. 

Take CTO about plastering on roof. 

Mix cement and sand in nropur ratio* 

Use proper tools for proper works* 


atSSTIONS FOR EVALUATTnU : 

How do you mark t'lo positif)ns of 
W’oic. method of fixing of gittics 


git Li .'0 cei wills?, 
is prc'ferrvrl and w -y? 


Wy cement is used while fixing gittics? 


T xis exorcise can only be done on vra.lls* 



69 





1^ 


i 



r >^ 


t 



harking a cro;is line betorc uialciiig fcli© iiolo for housln;,' 
bho i)lug bo centre it« 



Wooden plug fixed in bba Wall M±th Concrete Mixture and 
Granite Piecein 



Wooden plus fixed in tLie Wall bight plug* 




- 70 

EXPERIMSISfT/P.-L/.CTIGAL nCi 23 


title of SXPERIl^-lEI^TA'^rir.GL'’ICAL 

Pixim of Rnwl plaq nn-a compoijini usinp Riwl tools in’! bits, 
SPECIFIC OBvISCTIVBS 

At the en'i of this oxcorciso the leomcr will be able to s 

1. Mark for the positions for making holes to fix rawl plugs. 

2. Drill i hole by using rawl tool ani bit. 

3. Fix the plug or compoionh in the holes male. 

INTRODUCTfvRY jNFO.lMiriCM RELATED THEoRY 

Use of woolen plugs in the walls for fixing up the batten 
or rounl blocks involves more labour anl time? anl also 
spoils the walls. Hence a now techniauo with a minimum time and 
labour is essential. The use nf rgwl tools St plugs provisos 
the same, Haro llfforcnt sizes of rgwl tools and holders are 
available in the market? Rawl plugs made of fibre materials 
also available in the same number. Select both of them of same 
size for use^ instoa i of rawl plngs^ filling compound is also 
availa’^le and can b(a used, 

EQUIPMENT ^vND MATERIALS 

1. Rawl tool 9,10/12,14,18,20^22,24 as available. 

2. Rawl bits 9,10,12,14/18,20,22, 24 as available. 

3. B.P. Himmor 1 kg and 1/2 kg. 

Raw Materials 

1, Rawl nlugs of ibov.j size according to bit, 

2. Pilling Compound. 

3. Wood screws of different sizes as rv^quired. 

CIRCUIT DI?.GR/iM 

( See fig. "I ) 

PROCEDURE * 

1. Mark on the walls and roofs, the position of fixing 
R.awl plugs according to length of batten and position of th'e 
blocks etc. 

2, Select the correct size of tools and holder according 
to job, 

3 . Drill a hole in the wall by Rawl tools and Hammer to 
the length eoual to Rawl plug size. 

4, Take a Rawl plug ( So.aked in water) and keep it in the’ 
hole and fix the block or batten with wood screws. 

5. In case of using filling compoiind, mix up the dry 
compound with wnter. 

6, . Preoaro the fillimg compound into cylinderiCral shape 
to the size of holes. 
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7, Insert the the ttiiflo* 

'8.* Fix the batten/l^lACks vlth ncrw in cnm''ifyii1^ 

8* time tb Irv* 

'' 

PRFCAXiyiOHS , 

1, Select ccttect bf t^^ls inl bit f"^r C' rr^sct jnb* 

2, Rotate th© -Ami tool at of hiwTicr, 

3i Dip the pluis in watar bot'oro u?-iin i* 



i» Whv shouH wc rotat€J tho ri§t/l *4Hilr u;>irn ? 

2^ What will ba the size of r^wl H' with 

10 Rawl pluf| 7 

3* While usiEo compotjp*! whit coij is t'‘ *tn< t sk*‘n ? 
Rote t This excerciso shouH he nricti^el ^Tiiy wills* 
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_a CPERlMaMT/PRAC l lG: . L IIP' 24 
TITloiS OF EXP£RTM£ d T/PR.XTICAL 

Pmctic^ of mAr%l 2 iq Rf>uivl blocks nncl boards for 
fixing of -’Clricil accoGfjorics. 

SPEC I FIC Of JECTIV..S : 

At t'svj end '"'f t’ is .^xorciso t'C* Icamor siall be able 

to J™ 

1. Scls.ct correct nl^e tKjard/olock for accossorios. 

2. range t'e layout on t o board t'-r nccosS(^rlr;s . 

3. Mark for eic • accononrlcr on tic block'^ioard. 

4* Drill t'ej acctirding to rnarking for wire; 


TMTF^ODUGTORy lifFOUIfC TOM ,V?D RBDiTED THEORY 


Tie id ctrical icresci'rtos r^rc fitted on vwodon blocks 
and boards in actual uirfng* T'^'ceo accesGorios arc to be 
properly 'irr.anged suen t lat tic qonorQl aopcaranco of wiring 
will be good and able* t •> usd tie space available oconoraically* 


...EQIIIPMEIIT Ap ? LITER TADS; 

Tools s 

C1) Stoel Rule 30u revm 

(2) Serov/ driver insulated 150 mm. 

(3) Hand drill m/c & 6mm bit. 

(4) Pocker/fereadawl• 150 mm. 

(5) Screw driver Insultod 100 mm. 

Raw Materials ; 

(1) Wooden boards as available. 

(2) Round blocks 90 mm dia. 

(3) SPT SwitC', Batten Holder/ Ceiling Rose. 

(4) Cdalk Poi/d^jr* 


. Layout D lav ram __ 

(seo fig. a ft b ) 



.^tocpjirRE 


arranges all t' 


^ X “t J , 


A 


>#t^ Wfi 


*"**•*“* s *.' ,\' 


i' <; 


i-*ja ,, 


^'in-: .-it t.Ho cuntrv t,-,.^ a,.;,;,; ;,|, 

Ci-iilr. ns In Fi^, a 
K •'- i:*e gwttc; 
y’nacrow t ^ti tcri-’? 
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TaJeo t tij, f* >» 1 1,!. , 
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1 ~i 


,8 


■tcmitnai V>lo, 
also DOiir t 'c e' », 1 *. 

^ ^ ila ,,,j ^ 

tr Bu fltf.^j 

*“ ‘■'^ ■< W t »• r' ’• »•>»• 

«lowly Uat:.. ■ ■■'• 

M-ltk wit, ^ ^ 

is co’iuctc^l, 

^•oill t' G 4 . 

''j-ois ^til i” ... i . 

.1 r . . ^rklnt.r^ * r. ♦ , 

terminals. 


/■■'» ‘ ^ 


t >■ '. ,f " 


>■« ^ 


i ^ ; 


'Ik T w * t; vr 


^ ’ r 


• > J I Pj,, ^ 


1 . 


fltl,,.-l. 

-■io same procGduro c-n h * 

e n Gi; r''»*H-‘'}, 1 r 

ooUing rose otc. ’ 

"^^-l*^WS£U2a_Jl W'l-'-lcri ]| 

^3 r}c t c 1 ■} >-> 

linos on bo-rrl -• 

^ !C* cln >P4r^ "* i" ^ 

Sifforont contr.^,. ' ‘' ’ —■ = ' 

l^r-rnncro t .0 r,co,.-„ , 

f„. •' ■ ’'■C-;i,.Ir.rf. ■.) 

will h,. In ! ... 

“ ’^otto. nna ,.,so3 wi„ '" -1^ 

R=^oV 3 t ,0 ton "" •« 1 ..o on. 

oovers o-p 

J^ark With ^^'^itekos, Wall soc-r 

oaalk powder as a -‘>Oiets ot^ 

Drill t’-io ^one abovi., 

■-•IcS wif Or.-iT, 

t .o rv. ■ ^ 

^ positions for ^ 

Keep tor ’ f .jp 

cut out andn 

Ropcat ; , , 

'^prrttion 


j i, 
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bxpiii i’ /imc l 


TITIX 01' cRi.-.L’Jf 'UaL 


■= 


Pncticc; of fl^jnq of various bo*’rds and blocks* 
s FHc 1 Fi (: If jIvbb, 

A hf ^r,d of thia nxcnrcisn the learner should 
be able to ; 

1* ."br : 1 ho n‘-.5 H iori:, of !»o o’do .ind hjocku for any 
Vi Ir inq, 

2 , h / hnlrs On ■?’in bo srd for fi/mg. 

3* F .■ the ‘o-’,rdo •' bloc’as as of r nirking. 
iNiR-'Dhf-r.nn v; /.oai /.hj m-,uon:L r^'Iiy 

MM*- m iM IHU* m-.m «usa"« 1* < ‘-■if’- ar'<«>M •>«« «« n«r i«i A b » fe ■!» «W « 9v»xt% utt u f * 

'0 I'^e 1 tv'v; , u. -rl'.ed foi '«/lru'f Loth vf^rtical 
and Oori/ont*l a't i I aji-. , ;nos it ion for tV bonras/ 
blocks .f*.o *rken 5f» tb t oodon giltios or rav/l plugs 

are ^‘ittod. The ' oa^’d** ^ blocks should bn prooerly fitted 
on the fillies .ijro.dy orovided. 

X:2i^J 

1, Sc now 'r'.v i 'ns ;! >ted 300 nsm, 

2. Gcrev; driv- r mail - tea 240 mn, 

R 3oc ker / ksuKinviful'-j b’> fi.’!. 

Raw filter ia lb. 

1, .’'oodoii boards on''3 bloc.<s, 

2. "’'/ood sere *;s 1C> i,;, bO mrn. 

CJilCOl 

The Instructor sHo.jld give a live demonstration os 
oer the pi Kr* of ''*ir1ng needed, 

P HOGLljO Hf: 

1. Arrange oil the oi.le iils, 

2. Onen the too cov^'r of the board. 

S, Keen the loirjox oart of the board on the wooden gitties 

and mark with oencil from top and side lines to find the 
centre?. 

4, i’4oke a hole on the centre of the lines on board, 

5, Fix rho bonrfl '-vith s*’itah]e Screws. 

6, For a rouraJ I !oc' find the cGr?tro ana drill a hole 
or otherwise drill li'ilos -it equal olncQs from the coniro, 

7, This can he done only as por the glttios oositions. 

8, Flnco the r > ifri block In oosltion and tiqliteri the 





PR^AlOTiGir S 

'title toiMi eh.0uM hm fitter! ^#fcs^yLcfrji^ - 
2|;_ Avoi^l tlXtijTrg-OC*tK>%r»^»y^ 

3* Cor® should be t.-ik@Ei to a^void d^itta,fj« 

while fixing with screws. * 

4* fix all tdie acrws Wh.^r® markings are prowldel* 

WALUAficiri 

1* How do Yon mark the position of the boards/blocks 7 

2* How do you mark the holes on board for fixing 7 

tl?he inttfucfeor can prov'id© practic® in actual wiring 
situations wither in Houses or hall^ etc* 
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EKPERTMEMT/parserICAL not 26 
T ITLE OF .EXPERXMS.W/PR/jrriCilL; 

Fixing of Tur'.bl jr 3V/itciea nnd flush typo switchos 
on blocks (and boards* 

SPECIFIC onjBC T xyssg 

At t end of t' is ox./rcise tbe lonmur should be able 

tn i 

1. Select the size nf boartls/lalocks * 

2. Arrange t,,c s^^itc.ses the board in p^ositions . 

3. Fix t le nvfttc .'B in pc^sltlons marked on the blocJcs/ 
boards * 


I^iraODUCTORY TMFOimAriOM USL.VrSD TISSORY i 

Main switches **rc nsud for controlling tie supply l*a. 
both phase and neutral, weereas one light fan or plug socket 
is to bu contm! lo’d Independtmtly, tumblor switches or flush 
type sv/itc u'S «.r mast commonly used in domostlc 
instalintIon• 


EQUIPME^CT ICID MITSHI.hLS i 
Hand, tools • 

1* F'-^ot r*ilu four fold 60u mm. 

2# Try sguarc 150 mn. 

3# Pockcr/feradawl 150 mm. 

4. Hand drill/powi.^r drill machine wit:i suitable 
drill bit* 

5. Sc Tea/ drivers Insulitul 150 and 100 mm. 

0. Firmer c'-inel nut 25, 12, 6 mm. 

7. Woolen *iilv.>fc. 

d. Wv%>d rasp file half round as roguired* 
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Raw mat:Grials * 

1* Ijo^rd and mtm^l block's 'is 

2* S»p*T« swlticho®* 

3. Fliiab typ^s awltchcB os 
4* Wx3d sercjws 20 tmn 

5. Mac ,±nQ screws 10 wi? x 

Layout Diagram. 

Too instructor s loull deor>n.3tr it e t ,, i lx 

switches on board/block. 


.voiioblo, 


'SO 


1 • 
2 . 
3. 

5. 
6 . 

7. 

8 . 

9. 


10 . 


11 , 


, procedure s 

Arrange all fo tools rm 1 mitoriils* 

Taka a rouni block o£ 90 mni Ji 
Koop thQ switch in t' o cento,, 

the awitc.. with t-e 'ndn * 

..tl > c*!! w’* >! i-srrc'vxn on t.»^s 

markings already rlano. 

Taka a board o£ 190 x 109 ,m,. 

Put t’,G fna^ typo awlfcc’i in 

ispwicca in tuvr centr- ^ f t k* ho ’ol 


■ r, 


and work t o position wit.;, poncJl/; 

RamovG t‘‘G switc- . 

With the holT-, rs-p jzj 

firmer chisels cut t 

portions on t” e block (v/it i±n h- 

^ ^ ^.r^rkol lines only) » 

on f.o centre of t ... hoird (In the 

gr.oVQ alroady made) for n-orkinq no-.iti^n -.f fixinq 
screws. 

in ease any difficulty for ^ 

^ placing switc in t 

cut groove, finis a , 

-p. ^ ‘ ^"isp file. 

ix tae switch wit, help of mao‘ 

macj^inu screws. 


■PRBGAumTOMQ 

The groove 
switches, 

Koop the switcV 


should bo out accordlnq to t ., 

ana tlq ,t. 





W'l’it .is t -s* .lifff‘rv‘nce in gcnarnl nDpc'^rancG of 
tiMtoler fiwitr ' ‘in-l flns’n typo fixing? 

How do yoM nnrk t .n pcssition for flus’i type switch? 
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EXPBRIMBMT/PR/CTlCldi HOj 27 

TITLE OF I^P.ERimiT./PR\CTICaL 

Fixing of various iron clni switches on hoards* 

5 P:^IFIC objectives 

7i.t the end of this oxcercise the learner shall be able to ; 

1* Select the corr-jct site of hoards according to given 
switches* 

2. /Arrange tho switches nn the board to cover the 
maximum area of Lho hoard. 

3. Fix the switches on the hoards firmly. 

nSTTRODCrCTORY PI FORMAT im f>>ND RELATED THEORY 

The linesman bin to hindlo a number of switches In the 
field. Main switches of different shape/ sisae and types are 
used. The nuri'ioso of the trtaln switches is to control the 
entire supniy, Pne of the fsxamplas of main switches is iron 
clad switches which aro available like double pole iron clad 
f (D.P,I,C) switches Triple pole iron clad ( T.P.O.C.) 
switches etc. This ^sxcorclse helps the learner to practice 
the fixlrn of such main switches. 

EQUIPt^T riW ir^»^S>UALS 

Tools 8 

1. Drilirui machine either hand operatod or power operated 
with drill bit of 6mm. 

2. Pocker/Bradawal -ISOntm. 

3. Screw driver insulated-200 ram. 

4. Screw driver insulated-100 mm. 

5. St^iol rule- 300 mm. 

Raw Materials : 

1. Wood screws 20 mm 

2. Different IC switches like DPIC 250 V^ lOA, 30A^ 

TPIC 5tOV 15A, 30A 60A. 

CIRCUIT DiAGIViM 

This should be demonstratod by the instructor by 
fixing any available switch on suitable board. 



fll- 


P ROCMRE ! 

1, Arrange all the ini to^is* 

2. Select the boarl accoiiiiig tn th^ witch availibia* 


3. Suppose pu hivefii7ri «ith 2Sf/^* 15A 1¥IC switch solsct 

150 X 200nm boart* 

4h the main switch in the emtm of Imr1« 

5, Check up the distance from tho min switch en1 to the boaj^ 
md, Aajust such that anmc listince U milntainci in ill 

directions* 

! 

6* Open the cover of the main switch, 

7. Hark the paints with Broiiawal to fix th-i switch with 

screws on boarl, 

8. Drill the holes on the boir1 on both a I lets ot -iwitch (top mi 
bottom ) for getting incomim supply lciis in I iini leads. 

You can repeat tho same proccluro for my typ ? of IC switches! 

PRECAUTIONS 


1. Use the proper tools for proper opii ti 

2. The main switches should nc fitt^ii rightly, 

3. Switches should be fitted in str-'liht lina* 

4. Bur^e after drillin'^ «qhoul1 bo ek-inol. 
QUESTIONS FOR EVAUTATTOM 


1. What are the factors to he conslkic 
for fixing maui swi-lcu . 

2. Where do you mark for I’ncomlni I -liu 







1 


3. What precaution will ho .ibsen/ul wnib^ the holes* 



^ i 


M.9r.r<f‘'^'T'ATihcrict.h mo* 2 


o 


TtTiiS.C F taoL 

Tn caaLnl of otii lirop 
SPECXFIC ^ Sj "^1 tesi ^ ^ 


one S.P.T* switch In cleat wiring. 


At the c*r1 of this occercise the Icamor shoull be able tos- 

1 . RarR the la«/-out linoF on the wiring boarl as per the 
measuromonts « 

2. Fix UsH, cleats an i 1 17 the wires accor-llng 

to th ’ layout mirke '« 

3. in 1 conoiici th«i accessories ani tost the circuit 
for cnrrs-, ctneo ti, 


INTRODUCTCay IrtPOItllTIQ^ ‘iJWD RELATED THEORY s 

Goiior'iiiyj^ the cleat wiring is ione for temporary purposes 
in barracks Porcol lin cloats of two way or thro® way ar© 

fixe-^ with th«i heir- of wr»r. 1 semws* PVC/VIR cables arc used 
In this wiring* 

equipm ent M\T E.> I%LS 

Hani Tools 


1. 

Wan ion f f our ml | 

603 

MM 

2, 

Insulate 1 

cutting ol i"*ra 

ISO 

MM 

3. 

lasnl ite l 

c'uttlng pliers 

150 

MM 

4 rt 

inS'jl at O'* 

.HC io I*-?' “ i rtv*a r 

150 

MM 

5.. 

Inaail itel 

Ccrew Driver 

100 

MM 



( Connector typo ) 



6. 

Elcctrlc1 

ani knife 

100 

MM 

7. 

Pockor/ ■ ^ 

r rilwal 

150 

MM 

8, 

M. S/B/as£ 

Plurriii Boh with thread 




9. Hani Irill Michine or power Trill 
machine with 'irill bit Sma 

Raw Mat or i a 1 s 

1. Porcelain Cleats 2-way 
2= T.w.Rorrr^ blocks 90 MM Din 

3, VlRyT^vc cable (Ab) l/l, 5mm^ 

4, s„P^T*Switch 5A 250V‘-»i*oraelain Base 

5. Batten HolTor Sh 250V-Brass/feakelite 

6. WooT Scrwfs SOMH, 30 MM:,. 12 MM 

'7^ Elect ric I-'imp iOO W ttt, volts# 

CIRCUI T D•lTi^^RAM 


( fk’.j flg*. 



5ji » 


i 


v*jr 


“SIL.* I 


1^ Dj,'w tt^ 0;aa’it il;% 

2^ Arnr'-'j.: lo-Is/ 

3, H-.rk Ih'"^ " ^ 't 

rii£''' fill ;£r, ^rt;fj ^ji\%:, * 

5, Cut t'h-' win* into-pi^@^ hnj 

Ot, 'iliO w\rcrs thi'^sU^h the ^rowi^fi the r|^ 

tighten l cleat ?* 

7. Hu,- af'jyifJilaij tht' -icws<?orl,wj .-»r) fh.* i .mi blc, 
„ ,.8., DuU the nnl.,3s ns per marlcin-; 'ii tho P .• n i p‘ h'V^ 
fix tlio accesfiorlsjj Tn the P'mni P’.^vk;! r.ljh'1”. 

, ;S, Connect the cable .-jnls (-..' the tennit.il;. .,t •..•.•.-.'..^-.rLos 
per t1iQ circuit 'i,igxTiini 
10. Gi- e the supply ini test the 
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TITLE OF 


•=e t 

i» 


G''>nbi. •)] tw'» iIn s-'irles by swAtch in 


cleat wirim* 

SPECHCIF If: ni-,rry: - ' r,? 

At the cn 1 "'f this cxccr^lse tho loarncr shouli be able to j- 


1. fferk th>'3 1 *»v linos '^n th'-^ wirin'! b-'^'^ri as per the 
measTlrements» 

2. Eix the porcrtl iln olo ml i-iy the wire accoriing to 
the I'lyoxit mirkol* 

3. Fix ani o'ainoGt th^* m! test tho circuit for 

correctness * 


INTRODUCTORY Tn^O'ihWTim JMD jISLATED THEORY 

Genonlly do-st wirini is ionc for temporary purpose In 
barracks etc* porcelain floats of two way an 1 3 way are fixoi 
'^■ith th^ help at wo'»1 PVC/VIR cables are usei in this 

wiring. This '"'irticul ir oxcerciso emphasis the correct connection 
of two lamos in scrios/ twlamos are connectel in series an"! then 
connect tho t'ositiv^j leal t.hronah switch to lamps an"! negative 
wire to th a I tmp. Th'- cntln; connections will be just lik© 
connectin’! of railway ‘Choe in me row* 

EQUIPMENT *»!«! MATE UAt g 


Hanl Tools s 

1. Won-ion fo'otCTJLlti f'Oir fall IhIO nm. 

2. Insulatoi cnl’tir.p pliers ISOnran* 

3. Insulatoi siio cutting Pliers ISOnro, 

"1. Insulate*! screw -Irivrsr 150 mm* 

5. Insulotei serc^w iriver, 100 MM 

6. Electrician» s knife 100 MM 

7. Pockor/Broaiwal 150 

8. MS/Brass Plumb**hob with threai, 

9. Hanl •iriil machin.> or power Irlll machine with Irill bit 6mm. 
B_aw Materials 

1. Porcelain cleats 2 v/ay 

2. T.w.Rounl blocks 90 mm ^ia. 

3. Vir/pvc cable al, 1/1,5 mm^ 

4. S.p.T.switch 25r V-5A-I"prop,laln base 

5. Batten boliats 250 V Brass/Bake lit© 

6. Wao-l scrws 0Omm^lOsnnv2C>finm^l2n5m* 

7. Electric lamp I0f‘} *4 250V 



CIRCUIT DIAS 

^ luU * tl Hi if « 



^ Cir^^'it Uisir*r;'n 

11 ‘ % ' Is*. 

/ i ‘un h 


' ti I s 


4. Fix the Cle^ts .S SS*f. s'«c i f icMl 
5* Cut tho viire into ^jf>: lengths^r 

6* Liv the* -irires ^ .n Iru uf ?hi? clcuts and'" 

tighten thu' 

T» thfe oos 111 ?n i{ t'l,*'’" I'C-f'r*; < \t;u nf\ th© 

rour® blocks, 

B. Drru th© holes -^n blocte and. 

b fix the nccessoriPt- mi th^ toi?*' h lochs ilqhtly* ’ 
9i Connect th© c-nbic enrls to tUi> te^',L\*ls of accessories/ 

10, Give the supply ‘“n*” the t It^' 11 * 

XpJUIAIUlICCBD OF 4^S.no/ATjS3 

W'len the \m switch i"' tiic i jnhis t^ro ULn, 

When one of the 1.) m re’-^owl the 4yi%r 1 n -iso 

v/lll not 


PREC/.UTX^mS ; 

In Avoid shorn bends .irr" i )-%*,,e, ^oimrcli c* if co 

2, Use oroper tools for or o.y r 

3. Joints should be ov^’ibxd ru 'oMrjTtn ? 

1. How the lay out is »/rkod ? 

2, If 220 V is given > ’,'hot is the- v*>lt .ge across 
each la mo oi S' je .i^ttage bi ihiS connection ? 

3* Why the lames glw lim i,. sc-m^s ? 
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T.CTLE _ CE _ EX P : KONf /I ^^ZiCT IC^L 


Control of two lomps In parallel Independently by 
two switches. 

S PEGT V'XC OBJECTIVES 

At the end of this 0 'I:Gerc^ se the learner- should be 
able to s 

1. Marh the layout lines on the wiring hoards as per the 
measuroment-, 

2. Fix the porcelain cleats and lay the wires according to 
the lay out marhed. 

3. Fix and connect the accessories and test the circuit 
for c orrectness (, 

INTRODUCTORY 31T EORH lOiSf TVISTD RELATED THEORY 

Generally the cleat vrlrlng is done for temporary purpose 
in barracks etc^ -oorcelain clats of two way and 3 way are 
fixed v/ith he helm if wood screws. PVC/VIR cables are used 
in this wiring. In this connc:Ction as the two lamps are 
connected in parallel, even if any one of the lamps is removed 
the other will function Tnis sliow that there is more than ' 
one oath for the currenc to flow. The phase fer the 1st lamp, 
is taktn froui UiC bWlhch control and the phase for 2nd 

lamo is takf^n 2nd switch control. The two switches are ^ 

linked together„ 


E QUIPMENT : HhNDTPOLS AND MATERTA D5. 


Hand tools 2 (l) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 


RAW materials s 


Wooden footrule four fold 600 MM 

Insulated cutting pliers 150 MM 

Insulated side cutting pliers 150 MM 

Insulated screw drivers 150,^ 100 MM 

Electricians knife iOO MM 

Pocker/Broadawal 150 MM 

M.Sv/Brass piumb bob with thread 

Hand Power drill Machine with 6 mm drill Pit 

(1) Porcelain cleats 2 way --nd 3 V7a$: 

(2) T.W. round blocks 10 mm dia 

( 3 ) VIR/PVC cable (Al) 1/1.5 Ml-i 

( 4 ) SPT switch 5A, 250V porcelain base 

( 5 ) Batten Holders Brass/Backelite 

(6) Wood screws SOjSlK^O mm/ 20 mm, 12mm , 

( /) Electric lamp 100 W 25 0 V. 
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CIRCUIT DIAGRAM!! 


PROCEDURE 


( see Fig. ) 


1. Draw the circuit 'iiagram. 

2. Arrange tools and materials. 

3. Mark the layout on the wiring board as per the 
measurement. 

4. Fix the cleats as oer ISI specifications with 
wood screws loosely, 

5. Cut the cable into pieces as per the required length 

6. Lay the wires through the grooves of the cleats 
and tighten the cleats. 

7. Mark the position of the accessories on the Round- 
Blocks. 

8. Drill the holes as per marking on the round blocks 
and fix the round blocks tightly, and fix the 
accessories tightly on round blocks. 

9. Connect the cables ends to the terminals of the 
accessories. 

10. Give the supoly and test the circuit. 

TABULAR RECORD OF OBSERVATION 

1) Each lamn is c^ntr-^lle^ by Indoponlont - switches. 

2) Both limps iro bright mi Inioneniont as they got 
full voltage of suonly, 

precautions; 


1. Avoli sharp benis and loose connections of 

2. Use proper tools for Proper operations. 

3. Joints should he avoided In wiring. 

4. The switch must always bo connected in the 

Side of the supply. 

questions for evaluatton5 


the cablGo 


live 


1 . 


2 . 


3 . 


How the neutral 

If one switch is 
one glow or not? 
What is the size 


is connected in circuit? 
off and 2nd switch is on, will th 

Round hlock used? 


lamp 
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KKPERIMSNT /iPRA pTIGAL 

control of tw. lamps in p.^rallel by one S.P.T. 
gwibob. in clont wirin^g* 

At the end of this cxcorclse/ the learner should be 
able to s 

1 . MarX toe lay-out lines on tte wiring board as per 
the measurements. 

2* Fix tae porcelain cleats and lay the v^ires according 
to the lay-out marked. 

3. Fix and connect t.io accessories and test tlie circuit 
for correctness. 


IISITRQDI TCTQIRY IdFQfclL lh TIOd /t'iP EdlLnTBD TBE^OR jf 

Generally tiie clout vd ring is used for temporary purposes 
in barracks etc. Porcelain cleats of two ^’jay and t ree way are 
used and fixod with t .o ’ clp of wood screws. PVC/ViR cable is used 
in this wiring. In this particular oxcercise both the lamps 
are controlled by a single nwtbc’ by providing phase and 
neutral wires for both lamps. Even if one lamp is removed, 
tie other v/ill glow in normal way i.o* brightly. 


EQUIPMENT AND MATERIAL S 
Hand Tools s 

1. Wooden Foot Rule four-fold 

2. Insulated cutting pliers. 

3. insulated side cutting pliars 
4 . Ij^sulated screw driver 

5* Insulated Screw Driver 

6. Electricians Knife 

"t * Pocker/BradavTal 

9* M.S,A3rass plumb bob wit' t read 

Hand /power drill machine vd.th 6 MH 

Drill Bit. 


600 mm 

150 MM 
150 MM 
150 mm 
100 MM 
100 MM 

150 mm 




- 94 


experiment/p ^^CTICM. NO. 3 2 

title of BXPERIMENT/PiI^C PICALs 

Practice -fixin'■'£ link clips '^n the batten ns ■'^er 
the I.S.Io snecif icnti'^'ns . 

SPECIFIC OBJECTIVES;! 

At the cnh of this cxcrcisG the learner will be able to: 

1. Mark the histancos on batten for fixing of link clips 
as ner ISI soQcifications» 


2. Select the ■’-'roner size of link clios accoriing to 
the number of wires ani, sizes. 

3. Fix the clips tightly' in a St. line. 


INTRODUG 


IMFORr'tA'CION iiND RBLihTED THEORY; 


The batten wiring is useh for house installrotion anh 
other general ournoscs. T.W. battens. Round blocks ani 
PVC/trs/CTS cables are used, but to fix the cables on the 
T.W. battens, link dins are used. These clips are of 
tinned cmaoGr, brass, or hluminium made. Practic<ally the 
arrangement of these dims gives good ao'-^carance and also 
mechanical holding for the cables. According to ISI 
snecifications the clios should be fixed at regular 
intervals, 


EQUIPMBNT ,HANDTOOLS AND ML TBi-lIALS ; 

Hand Tonis; 1. Wooden foot rule fold 600mm. 

2. B.P. Hammer with handle 1/4 kg. 

Raw materials? 1. T.W, batten 12x12, 20x12, 25x12, 30x12, 

35x12, 50x12. 

2. Link cli">s 3 0 -mm, 3 5 mm, 40 mm, 45 mm 


and 50 mm. 

3. Wire nails 12 mm. 


layou t diagram 


(See Fig. ) 


Procedure : 


1. Arrange the tools and materials* 

2. Measure the length of the battens given. 

3- Mark with pencils on the battens for IScms and 
10 cms according to position of using the batten. 
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» 

, 4. Select the. size of the alios occori^o^ f. 

>.^ires to be laici on the bntton. number of 

5. Keen the eyelli of the cllo to 4 -h , i 

batten. nf the 

6. Drive the na41 into the batten In cllo c-^ntr v. , 

t-i-iT centra hol^ 

7*^ In case i^o. of wires are more, use th . .. 

Clip, am Keen them elie bv slie ^ 

each Clin eouli holi t, /Z ” 

ouii boll two/three semrote wires. 

S. Check no the general anoeorance on^ If 'a 
the Wires am keep them Properly.. 

PRECAUTlOM.q , 


, • Don't club ut more wires : 

2- Don't use malletAanmer f. 

3- Joints shouli he avloim. 

yo u i:vAmA-T'Tn» . 

1- i-;hat is the ilsrance betwe 

vertical oosition? 

2. Wh.at is the hist-.^,.-. 

in oositi^r 


cne clip. 

t=^ooin^ of the wires, 

two dins to be jcGpt 
two Gli-”)s to be ]ceot 
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experiment/practic a l nos 33 
TITLE OF EXPBRlMENT/Prv^CTlCAL 

Practice of making various joints on Teak Wood batten, 

SPECIFIC 0BJECT1\7ES 

At tliG end of this oxcorciso, the learner should be able to s- 

1. Mark on tlie battens for preparing >t' joint. 

2. Gut the battens according to marking and prepare a 't' joint. 

3. Mark on tlic buttons for preparing Half lap joint, 

^4. Cut the battens according to marking to prepare a half lap join 

» 

^J ^PyCTQRY INFORM ATION AND nnia mED THEORY 

WlxilG doing GTS Wiring on T,W,battens for any installation^ 

T.W. battens of different sizes are widely used/ on which the 
cables aro laid. According to size of rooms, or situations the 
battens aro to be joined borizontally or vertically, hence 
necessary for preparing t ,o j-'intss 
.EQ UIPMENT yilP MT vTERI/iL S 
Tools 

1. 4 fold wooden scalo 600 mm 

2, Tennon Saw, 250 mm 

3« Firmer c 'iscls set of t'irGG 
6 f 12 a.nd. 2 0 rnm, 

4, T.W,Mallet, 

5. Wood rasp file 250 mm 

Try Square 150 mm 

7. Hand drill m/c 6 mm. 

R aw Mat or .1 a bs 

!• T.W.battens 12 x 12, 20 x 12, 25 x 12, 30x12 

2* Sand paper according to requirements, 

PROCEDUmr: 

Rrepar e a j n-in-t. 

1- Cut two lengths of T.W. batten 

2, Mark on one of the batten to width of another batten oi 
width side of piece* 
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3, RoDe:it t ^ !>iaco also in t!io ccjntro wtiera' 

joint i'" b, rnidc* 

4. Mark talf t Mcicncss -'sn b''tt -Lbc nl-jc<;s t'lc s±d,os 
where mnrkinq riiru’-idy ^lonu* 

5* -^xtena t.^c same m^rkinq t' ■’ll ike it roc sides by the help 
ojF Tia/ Squ^rCi sides f -r ' oiocc* 

6. Cut wit’^ Tenn -.1 6av t c marking width side to the 
dept ' '“’1“ m'.rkiug f*n t® ifknens* 

7* Rem^^v? t’ 't ;ilccu wi;. ' c jov^l u riiXlct- 
0* Ro JC“lt '** 'T t c C‘t >Gt: pj'-JCe. 

9e Pi ICC ''"ort.ical piece *‘11 t ' rrice' vo jiV'de in jrdsontnl Tpiece* 
10. If it is n-i pu'-'^poriy nw'iin^,'i- fJiil*"-, wit;, wr. >I rasp file 
nr smid n* 3 sr. 

P repg r ing a jL'lL&,Jk Hd - _ 

1. M^^rk '"'n bff^ t"’* ‘ bri,ti.jns <■>'! wldt’ side ecpial size 
of batten wi'lt''.« 

2. Mark ani-r r C t icknass nf b'’ttij‘a m'l oxtond the same to 
all L'o t ' ruo side's •'"f V ‘tton. 

3. Cut with TL,;mi<-n nav/ nu v^/idt' sldo t--’ l^'O .Ic^pth of half 
t’-icknuss ilruarly laaricod. 

4. Cut vd-th Tc'imi’u S.e// on thickucs'^ sIko aiso and removo 
the tdIgcg/ finis, V7ith file ^-'r sand w‘por. Repor-iL f‘ix' anc'thox 
pioco also. 

5. Pl-'^ce bot ’ t'lQ pieces an i drive a nail. 

PREC.hUTIQ RS s 

1. Marking s’ oulcl be done j^mperly. 

2. Zivoid any gaos batv/eexi tso battens w'" on fitted. 

3. Use proper too7,s f'"r proper- operations- 
QUESTIONS FOR EVhEU kT ION 

1« How do you mark on width side of t’^o batten. 

2. 'W'ly half of thickness only 'narked ? 

3 . Wiy t'.vcso joints are prepared w*ailc doing T.W- 


batten wiring 
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_Ti^P ERtMENT /^J^^CTIG^wL_NO^^ 

'Jit XjE o f 

Cutting of Ruun^ blocks nnd boards to fix tlio batten. 
.qpi?r.TElG 0 BJEGT3C/DS 

^ At the end of tbis axcorciso tV o learner will be able to s- 

(a) Mark and cut tte Round block to fix alongwith T.W.bntten 
o£ different si7.es* 

(b) Mark and cut tlio T-W.beirds to fix with T.W.batten of 
different sizes. 


INTRODUCTORY ,I>^0 AislD RELIT ED THEORY 

The electric'1 accessories are gnerally fitted on T.W.Round 
blocks or T.W.boards w .ilc drdng domestic ixastallotions or 
general wirings .i T* e Rnunfl blocks or boards snould be cut 
according to t\a size of batten used and also the t.iickness of 
wires used as you knov/ PVC v/ircs ] avo less overall diameter comparecl 
to CTS/TRS wires. 

EQU IPMENT mP MATERIALS ^ 

Tools 

1. Tenon sav7 150 mm 

2> Firmer ciisel set of tireo 6,12 and 20 mm. 

3. T.W.Mnllet. 

4« Wood rasp file 100 mm. 

5. Tr^r square 150 mm. 

Raw Materials 

i« T.W.Round blocks 90 mm dia. 

2. T.W.b-^tten 20x, 12,12^ 12, 30x12. 

3. T.W. boards 10,. x 175 x 250 x 30u. 

4. PVC/CTS Wire Pieces. 


PRCC_E5DURE 


1. Arrange all the tools and matarin.ls as required. 

2. Mark on the round biocl^s tko actual width of tne batten 
Hold the Round block an vice* 


sizos • 



4- Cub wit Tcnnon S'^w nn o m'lrkings given on R*B. 

5. RemovG tie round blc^ck from vice nnd cut ond remove the 
piece wit' finer ciicel* 

6. Bit t’^G b-'tten end in c"'tc eny difficulty finis', wit’-' wood 
rasp file, 

7 * In ease of teak wood bo->rd foliov/ the same procedure, tout 
take c^rc to t'-'O to svp erting pieces carefully* 

PRECriUTIQNS s 

la M'^rkinq s-nuld toe lone prf'perly- 

2. Avoi 1 s nrp edges of t’e battens at tie end* 

3* Taper t-c ends nf t'-c bottjn. 

4. Use proper tools for prvoper operations. 

'a'JBSTIONa FOR B V7.Ll L\TIQd 

1. Rcjw do you iiark on t’le round block for cutting (T.l'/. batten 
of 12 X 12 ) ? 

2. 'Wltot is tl-e care tr, ]to -tal a wliilc cutting T.V'Taboard ? 
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TITLE OP EXPERT; :hJT,^R/iCTIC-Ju 

one lam’o C'--nt ■ nlior^, by ono sv;itch on T.W. bn-tten in 
TRS/CTS/PVC v/ivsn. 

SPECIFIC OB J:^. 1 J2/j:? 

At the GH'i of this excorciso the leamor should be able to s- 

1. Mark t’-c layout lines on the wiring boards as per the 
mGasuremonts 

2. Cut and fix the T«W.batten/ alongwith round blocks on 
the board ns per tn^ layouts 

3. Fix the link clips ^is per ISI Specif i cat ions and lay tlio 
cables on the battesn. 

4. Fix and connect the ncccssorios and test the circuit for 
correctness. 


REILATED THEORY 

This type of x/ivinq is commonly usd for all domestic/ 
and aonernl purpnous bccaaso of cheapness and bettor appearance. 
T.W.battcns ( fillets) of various bI’zqs aro used; this will 
serve as an insuJat--)^ between wall & cables. The cables of 
CTS (gab tyre CIlE/’iJrdEa) , PVC(polyvinyl chloride) or TRSC TOUGH 
rubber sheathed) am. irscd. 

Tinned clips o.ro used to ’;ol I f'c cables to the battens. These 
clips are available in various sizes. Wlillc doing this type 
cf wiring care s'-ould be taken to arrange the clips -in a line 
at an equal distances for bettor appearance ( as per XSI 

specifications) . 

materials 

Toq i^^ 

1« Wooden foot r^ulo four fold- 600 mm. 

Tennon Saw, 


250 mm 
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3o Firmer chisel set of 3 Nos* 25,12 and 6 mm 

4. VJoodcn Mallet 

5 . Hand c3rill rraelilne or power driven drill machine with 

t_lll 11- ' a 

6. r-. ■ c!r handle ^1/4 kg. 

7. Pockce/’: u' 1 150nm 

8. Insu^a-^^ -l e ■'l-./ng pliers 150 mm 

9. Insulated side cutter 150 mm 

10 n Insulated screw drivers 150 mm, 100 mm 

11. Flectrjciars knife 100 mm 

12, MS /lo ro. s s o 1 urrlD—b ob wit h th rea d * 

Ma t erial s 

I, I oVI,batten 12 x 12 mm 
2o To'n, round blocks 90 mm 

2 

3« GTS/TRS/pVC/ cable 1/1*5 mm 
4i link clips ‘ ^ . 

5, Wire nails j t bo«17 

6, ToVI", come.: 1" miii ( as required ) 

7, S^PoT, s"/!'.-'h 5A rE:>01-Porcelain base 
8* Batcen i-'Cj'L'.L;r br'LSs/ backolite 

9, VJood 0 creV' ! - ^ 1 , 20,12 mm 

10* Electfic a. .p 1CO;'J-2 30 V. 

LAYOUT DTACR7I . 

( See fig* ) 

BROGEDURE s 

Draw the circuit diagram 
-• Arrange tools/ materials 
3o Mark the layout on the wiring board as per the 
reasurenents given. 

-a C it the batten according to measurements and prepare 
necessary joints o7 batten as per layout and fix the same 
on the board. 

_ .X cl-n ;;nu clips et a distance of 15 cm apart vertically 

‘''''1 Idem cp" \* or* 



6 o' Cut the cc\}d1g PwCGOtciin^ to irico-SUirGiTiGnts nncl ciircuit; lQ,y 
cublos on the bcittcn. ond tiyliton with linlc clips# 

7. Cut the round blocks as per batten sl^c and position# 

8. Mark for the accessories on round block and drill the holesj/ 
accordingly. 

9. Fix the round blocks, and accessories tightly with the 
^^elp of wood screws. 

10. Connect the accessories as per the circuit dicogram. 

11. Give the supply and tost the circuit. 

TABULAR RECORD OF ODSElVATIQNs 

1. When the switch is 'ON* , the light will glow# 

2. W*icn the switch is 'OFF} t!ia light will not glow. 
PRECAUTIONS s 

1. The CTS/TRS/pvc wires should be • bent at the radius 
of 6 times of ovcrali diameter of the cal:5lG. 

2. Avoid sharp edges on tl‘c batten. 

3. Keep all tie eyelids of the link clips to one side of the 
batten. 

4. .^voil loose connections and joints of the cable during wirin( 
.QUESTIONS FOR EVALUATION; 

lo Wnat is the distance between clip to clip to be maintsined. 
2 * What radius of the c^blc for be-nding is to be maintained? 

3. How do you select the size of cutting round block ? 
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FXPBR IMENT/PRACTXC ziIj no s 36 

title__ p_g EKPERIMEr^"/pRA CTIGA L 

Control of one i"'nio from tv;o '^iffooGnt placGs-Wiring 
on T.W.Batten ( Cbaii' case wiring ) , 

SPECIFIC OD JRl,fTVrOgi 

At the Gi'i'I of bhia ^xcarcisG, tiio iGamor should bo able to 

1. Mark the l-iyrjut Ir-igram on t^G wiring boarl as per tbe 
measuromonts. 

2. Cut o-nd fix the T-W.batten an 1 rounl blocks on tliG wiring 
board as per the layout n 

3. Fix tuG link clips as per I «S «I. specification and lay the 
cable piccGS on the battGii- 

4. Fix rand connect the accossorios and tost the circuit for 
correctness« 

INTRODUCTORY l iiFORMAIION A ND RE L ATED THEORY 

This type cf 'wirix*^ ie used for tbe stair-ease lighting IoGc, 
the lamp can bo opor"'tob fro.a the two stairs. If a person ^i^ants 
to go to t-hci fir^h tLoor f<ffom the ground floor, ho can operate 
the switch to illumin-'to tuc stair case from the ground floor 
itself. After roac i'ng t’o first floor ,ne can put off tha l?irap 
from t’lG first floor \tsGlf- This is the advantage of this wiring^ 
The two-way switc’ consists of four terminals of which two 
of tiiG one side is linked with ^ brass plate. The supply given 
on the linked side Cran bo taken to the other two terminals by 
Operating bha switch. 

■Mpte t Before using a two-way switch c!i.ec]c whetucr the common 
linkGl terminal is all-rigut* If not, link teem with a 
conducting material suen, as copper wire. 

^Q LIPMENT AtID MxATERIxYL S 
^ ~ s 

!• Wooden foot rule four fold MH 

2. Tonnon Saw 

Firmer chisol sot o-s f'srec 
^ • Wooden Ma,ilot 


250 MM 
25,12 & 5 
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5. Hari''! Drill/Powor drill 
Machine with bit of 6 mm 
.B oB-'iHamrntriwith o 

7 * PockG r/B ralava1 
Bo Insulotod cuLting pli.ar 

9. Insulatcrl side cutter 

10. Insula.tcd scrav/’Drivers 

11. Eloctrician s Icnifc 

12. MS/fercOSs plurdD bob with firc-ad 


1/4 kg. 

150 MH 

150 mm 

150 MM 

150 ,IOOmm each 
100 MM 


Raw Matcriral s 

1. T.W.Batten 12x12 MM, 20 x 12 MM 

2. T.VloRound Block 90 MM Dira 

3. CTS/rR5/PVG(AL) Galde l/l,5 MM^’ 

4. Link clips 35 MM, 30 MM. 

5. Wire Nails 12 liih x wo.i? 

S, ToW.Comers and Bonds 20 MM, 12MM 
Two-way Switches 5A, 250v 

8. Brass/oakolihc Babten Holder 5A,250v 

9. Vfood serbw 50, 25, 20, 12 MM 
10 . Electric lamp 100W, 250V. 


Layout DjiD-ora m. 
(See Figure. ) 


1 . 


2 . 

3 . 


4 . 


PROCEDURE 1 

Draw the circuit diagram. 

Arrange tools and materials• 

Mark t.^e layout diagram on the wiring board as per 
the dimensions given. 


X X 'W• 


board 


Cut tre batten as per the size and prepare 
J ' ts o_ t.'i„ ba.^ben as per layout and fix them on the 
b t e link clips as p^ r I-S .1. specification and lay tiie 
cable pieces over b,.e batten tightly. 



6. Cut tho Rouri'l Blodes -is per b-ittcn sizes* 

7 . M-ork for ■t.c essories on Round Blocks and drill 
accordingjlY * 

8. Fix tke Rr"ind klO'Cks an 1 nc^'ossorics lig’itly with the 
bolo r)£ wo i'\ ecr.- 

9. Connect t’*e accessaries od per tie circuit rliagram. 

10. Give tbG sir'Mly ,in ^ L.jct t'l ' circuit. 


TABUL/IR i d CORD OF OB5SRV7^.TION ^ 

With eit^'cr of c iCj twe^-way switches (S^Si S^) operation 
the light ccon be put ON or OFF as per the reqairement either 
from t;io Ground Floor or from 1st floor of the building* 


gREG/.UTIQNS S 

The cable s -ould bo ]:)ent at a radius 6 times the 
overall di.*imcH:ur of the cable used* 

Avoid, a’aarp edg^s on t 'O batten. 

Keep all the eye-lids of t^e clips to one side of the 
batten. 

/ivoid l-.^-^sG connections and joints of the cable during 
wirino * 

^U ESTI0N3 FOR EVALUATION ; 

WiQt is t’’'C radius of the coble bends used while cables 

"1, 

are laid on the batten ? 

Explain how the operation of two-way switches^ is 
carried out for the lamp to be ON and to be OFF3 
W-^ere is t ^is type of wiring used generally ? 


3 , 
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]^PE];5.X]}1EWT yr’ RACT IG x vIj j-'^Q ^ 37 

TITLE OR EXrEll II/lEnT /?RACT ICAL^ 

or 

Control/oiiG Inmo from 3 plncos with intemoTiatG 
switch-using T=W» t'iGttan and CTS/TRS/TVG Cables. 

SPECIFIC OBJECTIVE S ^ S 

At t';G cnl of this exorcise the learner should be 
able to. 

Mar3=c the laynut diagram on the wiring bo^ird a.s per the 
measurements. 

Cut and fix tie T.W. batten and Round blocks on tlio 
wiring board as per t!'e layout. 

Fix the link clips as per I.S.I. specifications and 
lay the cable on the batten. 

Fix and connect tie ac'''ossories and tost the circuit 
for correctness * 

INTRODLTGTORY II'IFQ MATIOiSf AiTO RELATED THEORY ; 

This type of wiring is used to control one lamp or two 
lamps from 3 placesr gonorally used in hospital ci^rridor 
lighting, T’'g intc-'mediatG switc’" ha.s four terminals/ if the 
knob ' is operated in one direction the connection will be in 
one direction/ and if t tc knob is operated in the other 
direction t c current will flow in some other direction as per 
the figure in given" 

( See figure ) 

Rote ; If you, are not provided with an intermediate switcu, 
you can use two, two way switclies coupled in such a way 
to act as an intermediate sV7itch. 

equipment AMD MATERIALa i 

Hand Tools % (1) Wooden foot rule four fold- 600 mm 


1 . 


2 . 


3. 


4. 
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^ j^non saw 250 mm 

(3) Firmor chisel set of 3, 25, 12 and 6 mra- 

(4) Wooden Mallet 

.(5) Hand drill/Power drill machine with a drill bit 
e f 6 mm o 

(6) B.P. Uamiaer with handle 1/4 bg , 

(7) PockGr/t.radawal 150 ram» 

(8) Insulated catting pliers 150 mm 

(9) Insulated side cutter = 150 mm 

(10) Insulated screw driver 100 mm, 150 ram. 

(11) Electricians knife 100 mm » 

(12) M.So/ferass plumb bob with thread. 

Raw Materials ? 

T .W. batten 12 x 12 ram, 20 x 12 mm 
T .W. Round blocks 90 mm dia 
T .W. corners and Bends 12 mm, 20 mm 
Link clips 30 mm 35 ram 
Wire nails 12 mm x No. 17 
Two way switches 5A, 250V 
Intermediate switch 5A, 250V 
Brass/feakelite batten Holders 5A, 250V 
Wood screws 50, 25, 20, 12 iTim 

Electric lamps 10 0 W, 2 50 V 
Layout D iacf ra m " 

(see figure) 

PROCEDURE s 

Draw the circuit diagram. 

Arrange tools and materials- 

Mark the layout diagram on the wiring board as per 
dimensions gdvon- 


3 . 
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4 . Cut ttc tattcn par tac sizes nnil prep^ra the 
nGcoss''ry joints of the battan. 

5. Fix tno link clips as par ISI specifications and lay 
the cable over tie brat ten tightly. 

6. Gut the Round blocks as per the batten sizes. 

7. Mark for tie accessories on Round blocks and drill 
M o1 GS acGO r lingly, 

8. Pax t-'G round blocks an 1 o.ccGssories tightly wita tie 
help of wood screws• 

9. Connect the accessories as per tac circuit diagram. 

10. Give tie supply end test the circuit. 

TABUL71.R REGGIE OF OBSERVATION S 

The lamp could be controlled by operating any of the 
3 switchGs. 

RREC7.UT I0NS 1 

1. Tie cable s’’on Id bo bent at a radius of 6 times the 
overall diameter of t 'O cable used. 

2. 7i.void s iOrp edges on tie batten. 

3. Keep all the eye lids of the clips to one side of the 
batten• 

4* Avoid loose connections and 3 oints. 

5. Gable ends should not be projected over toe terminals 

of accessories. ^ 

QUESTION FOR EVALUATIONS ; 

!• What is the radius of the cable bend ? 

2. Wliat are the operating positions of intermediate switen? 

Give an example of using this type of wiring ? 


3 







e xperiment /PR ^ GT _Z3 

TITIxE_Q!^, ,1'“ V_'^ ■T/PPvACTICAL ’ 

Control fT : t"-;-' lir-oo fr-on t’lroc clifforont places 
using T.W* Batten ana CTS/PVC/PRS cable. 


_ S^E;: il 1 ' / ' ‘ 
At t'-c c 
able to3 

la Mark t’-^c "t ./^ 

rlimcnE ' c : ; 
la Cut an'l 


tac Icai , r c: onl^l bo 


r .a { - t o .rraino b:)arcT an tor t.a'^ 


.: P 


rtiS. P-oand blocks on the 


T'vi/. i ;l ’ i-’^o la/ C'f . ’^f^kea after fi.-cinj 

e 

linlc clipo CHI ta^ I 

'h t 'O c'''d1o rico ak tos an-L J''j ziiC7\ cn br?tten 
tj.ghhjY wIl.’-' L-’ g '’oLpj'cl i k c 1 ' o i o 


j a: 




U 


I* ’ 13 


At tagi: =£?S crrcait 


H ' 


In fi. , 

itcli ■'OS Qo'r ■> 


'n c oc 1 v^v i 


■>' 


a* 


ThE' tcY3 

Lcrieliate or loolarrty 
JY ' tclD>30 coupled 
iv-cu? c,-LX be used. 


:ou:rp^iip 


i^xa'Tb ]y i if f P 1A O'? - 


^'ancl To o_ls s 

1 , 
2 o 

3. 

4 . 

5 . 

6 . 
7 « 


Wooden loot Rule louj, toJd 
Tennon daw 

Eirmor chisels sot ol r.'J.co 
Wooden Mallet 

Hand/?owe> brilj dec .boo ndta 

E -.7 „ 3 '‘ L'„r . __ ^ 

Poc'^-'c' / redmuaJ 


600 mm 
250 MM 
25,12,6 MM 

6 MM DriJ I Bit 
1/4 kg . 

150 riM 
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8, cutt-ing pliors 150 mm 

9 . Tns'il tol sidG cutt-ing pliers 150 MM 

10 * insul.itc, ’ screw drivers 150 , 100 MM eac5 . 

11. EleGtriG'"'Ps Knife 100 MM 

12. M .S ./brass plumls-bob wit'a t'lread. 

Raw Mat.e rials i 

1. T.W. Datten 12 x 12^ 20x12 

2. T.W. Round Diodes 90 MM dia 

I 

3* Link clips 30 unm, 35 mni 
4. Wire nails 12 MMx No. 17 
5 • Two way switcUes 57v, 250V 
6. Batten Holder 5A, 250 
7- Wood ^crev/s 50, 25, 20, 12 MM 
S * Electric lamps lOOW, 250 ’^ 

CTS/DVCARS/ code (Al) 1/1.5 mm 

Layout Diagrom " 

( see figure) 

PR OCEDURE £ 

1. Draw t’iG circuit diagram. 

2. Arrange tools and materials. 

3. Madt t‘’a lay out diagram on the wiring bo 0 .rd as per 
the dimensions given. 

4. Cut tho batten as the sizes and prepare tho necessary 
joints of the batten. 

5. Fix t^e link clips on batten as per ISI specifico-tions 
and lay the cable on the batten tightly. 

S* Cut and drill the round blocks as per the batten size 

and accessories positions marked. 

7. Fix tie round blocks and accessories in positions 

tiqbtly in the screws- 




8. Connect f'c nccessories ns per tl^e circuit diagram- 

9. Give supply and test for correctness. 

PRECAUTIONS s 

The cable should be bent at a radius equal to six 
times the overall diameter of tie cable used. 

1. Avoid s’-.rnrp edges on the batten, 

2* Keep all b'C eye lids of tne clips to one side of 

the batten, 

3. Avoid loose connections and joints while using cable. 

4. Cable ends snould not be projected over tUe teminal 

tops of the switches. 

QU ESTIONS FOR SVTLUATIQNS s 

1. Wliat is tie difference in the connection of an 
intermodiaie switch and two, two-v^ay switches using 
in the circuit. 

2. VJlicre this .type of wiring is mostly used and Why ? 




XfTll/ ^ 
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- 116 w 



11 \ 




1/ 






t- nl f f 1 Ivy/Sf 'i ’SE^ 



^ A 




nv 


EX?E^II lEi.^T A m -C1IGM, NO ; 3g 
TITLE OF E^ C PEa itl Sm/:?IV>.GTICAE - 

Godovm wir-ing £qc 3 points on T-W.t^^ttcn using TVC/ 
CTS c p.]d 1G . 

SPECIFIC On jEGT IVES? 

At t G Gnd ol h is G:>c.Grciso t-io learner should to 
nblu tos 

1. Marl^ t'lOj layout diaqrnm on the T^iring board as per 
the moasuroment. 

2. Cut and fix the T-W. ijatton and Round blocks on tne 
wiring bo^rd as per the layouts 

3. Fix tne linl-c digs as per ISI specifications and lay 
the caljlc on the batten. 

Fix and conn-'Ct t'c accessories ani test t"o circuit 
for correctnoso, 

INTRODUCTORY INFORMATION Tx'JD RELATED THEORY; 

T’-^is type of wiring is always used in godown which 
consist of a nunf^ier of r'^oms in a line with only one 
entrance, so when the deor is opened and tno switci is 
operated t’-^e lamp insilo the 1st room will be on. If requir¬ 
ed to qo to f^c next room t^o door is opened and by opcra.ting 
the switch placed by the side of the df~'or tiic lamp in the 
second room will be on and the lamp in 1st room will be off 
and so. Always the knobs of all t i.g 3 switches will be in 
taG upward position. 

■ ■■■EQUIPMENI and materials g 
Hand Tools 3 

1. Woo Ten foot rule 'four fold 600 mm 


2 


Tonnon saw 


250 mm 



3 


« lis - 

, -Pirmor ' 2 . iscl set of thrco, 25, 12 and 6 ram 
4 . ' Ion mal . 

5- nml lrill/l^ow:;r 4rill mac'iine witl drill bit of 

»'■ uTTlo 

6 , n »T "I'ninc’: ' jx\ ''ii-'lc 1/4 Kg- 
7» jr "no 1 3 50 mm. 

80 Insulate.’’ cutting pliers 150 mm. 

9. Insul'^ted side r^ntter 150 ram 

13 o Insulitod screw driver 150, 100 mm 

11. Electricians ‘ knife 100 mm. 

12. M.S./brass PlutnJn-b 'b witi* t-’rcad. 

Raw Materia Is " 

T.W. Batten 12 x 12 rarri/ 12 x 20 mm 
T .W. round bloc'^c 90 mm rlia 

2 

CTS/rRS/B\7' ',\l' cable 1/1.5 mm 

Link clips 3 5 loi-n, 30 mm 

Wire ninilG 12 mm x No. 17 

T.VT. cQ'nners an 1 bands 20 mm/ 12 mm 

S.P.Ta switc'ics s50'V, 5A 

Drass/Bakelito iDatton H’^ddor SA, 250V 

tr^^od screws 50, S5, 20, 12 mm 

Electric lamps lOOW, 250 V 

Circuit DicarTra.m g 

( SCO figure ) 

P ROCEDURE 2 

1“ Draw the circuit diagram. 

2* Arrange tlxO tools and materials. 

3. Mark t' e lay'^ut dragram on t'le wiring board as per 


ttc dimensions given< 




4 


nncl proparo tbo 
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Cut t,‘G bp-tton ns pur t c sizus 

necc^njnry j 'ints 'f tic ]:3pttcii ns por tiio layout and 
fix t-'cm on t j o toprd- 

Pix t "0 linl: cli :>s ns niar ISI sx^ocificntions and lay 
c"'blo -v^.r t pj battun tigttly. 

6. Cut t'-’u rnmi 1 blocks ns per tie ba.ttcn sizes, 

7. Mark for nccoGSorios on Round blocks and drill solos 
accordin'’;ly, 

8. Fix t e roond '“locks a.nd occossorios tig tly with the 
hoi,') of wood screws. 

9. Connect tdu nccossorics ns ].Dor th.- circuit diagram. 

10. Give tao su ■>]Tly and tost the circuit, 

T/JJULAR R ECOiRD OF OBS£RV7*.TION s 

1. Zilwnys t’ic Icndjss of all tne 3 switcl es arc kept in 
t.G upward direction, 

2. '■'r'Gn t 'O 1st svritC. is operated 1st lamp is on. 

3. VTien t’s c 2n 1 s^/.^tc is ooerated 1st InmxD is off and 
2nd lamp is on. 

4. Wi I on tao 3rd switc is operated 2nd lamp is c^f and 
3rd lamxa is on. 

5. In reverse ^process wiile returning back tne same 
procedure is followed. 

PRECAUTIONS ^ 

1. The cable stould be bent at a r-^dius 3 times the 
overall diameter of t ic cable used. 

2. Avoid s'"tnrp clges of tio batten* 

2. Keep all tae eyelids of t.jo link clips to one side of 

the batten. 

wires s' ould be stroigit ob tl.e b-^hten. 

2\void loose connections and joints. 
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0UE3TI01'1S FO.l EV7^LU.7HQIJ ■ 

1 . Hnw miny 2--\f -owitc .on iru used in 3 points goclown 
wir’*nn *? 

2. WiVc cl’/jull jjo L'.o 'i'.re■'.nce botwcon clip to clip to 

Mnlntiin v;-.i] v/ieWy ? 

3. V^.'-'t is t .j 317, . t'.o vriro used for t'lis wiring ? 
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EXPERIMENT/PRACTICAL NO g . 40 

TITLE OF EaCPERI^pNT/ practical; 

Multi-stair case wiring for a throe Storisy Building 
on T .W. batton with CTS/lRS/PVC cable. 


1 . 


2 . 


3 . 


4 . 


SPECIFIC OBJECTIVESg 

At tho end of this exorcise^ tho loamer should bo 
able to 5 

Mark the lay. out diagram on tho wiring board as per 
the dimension given. 

Cut and fix tac batten and Round Blocks on the wiring 
board as per lay out* 

Fix the link clips as per ISI specification and lay 

* , I w 

the cable on tho batten* 
ba ^ j r _ ^ 

Fix and conne'et ’the accessories and tost the circuit 
for bits cobraG-jEncss^^.a'^ 

,, , r . ■ .. , ^ > r . b'‘ L’miUlug 


. ' .' MNTIRO.DUCTQRY. INFORMATION AND'RAIATED THEORY f 

This typo of wiring is most generally used for the 
stair-case flighting‘.bfjmulti-storey flats/buildings as the 


lamps can be operated‘'■fbom.theathree stairs asciis doiie"' in the 
case of 'One lamp controlled from two stair. 

In't,hi^-‘„wira.ng-the Ilamps' are icbnferolldd^by'the 


cordainrat ion oc£i.twd-way‘iandi finte'nnOdiatc switches simultanoou- * 


S’ly. 


t:' 


“ h 


.. ‘ 


' in 


n 1 


'the ring 


^ ' ii 

Notes- Before using thu two-way and intermediate switches 

Check thrat the colmitonclyi linked terminals rand tlib- opemting 
positions of■ the switches are'all right. If necessary, the 


V, 


l'in 3 ^s tp"' be iprbyidedaby means,vof copen' wirq • 


V 




f •'* V ^ ^-/S, , /i-y * * i 

' ^ i'v CtS. r i»ii‘Ab ^ ’ j*; ^^| 

w J, B| .. j g j ^ 1 "•■Hr' *• j » ** f 1'"'^ Z ^ 


1 t S'? 


"i - 




J, , -b'. 


' ' .j ’ * ''' ' ‘.'-1 ‘ f 



i r'.' 


'ft r-r.TJr V>^t' 


1 I I r i 


t ii'iT': 


■ 4 t(r . t 


'i. i h 4 


-'■’" -*i t -3 


"IT ''"‘’tT I r»Ti ".j* f' ii > 'j■V'-’ ‘ II, , r r I r'^'’’i. 

^ gffiOiilSte”-^ ■"' 1 . ' , :.. 

li'I ’--ii I--.'-'•iibia'i r'.'fioo.-lffli I --^Iiuirr 

2. Tcnnon .250. MM 

)...J.i..U-, I H 3 t.-'¥l-rfflb'r d.ii'salS sot ■of three 25, -12.,«.,MM ^ 




"fi 


'i . i. , j r*’ l 


I' ! I', 


"3 c L j -5V' ^Ha-Vi'T/PowGir ^irill* with 6' Dfill Blt- 

,.i J r,i-i;a ^ ITtilninG-f' 


, r'::! Tf/ r, h.'if.* ^ - '> 

8 . itil'stalntGa- buttintjf’-pliers ' 

■“t , r>-j i'l '"Side'^'Ciittor' '* ■' 

-II ,, J Ci-'i i! ■ -.10 Insulatod sorew Drivers ' 

, ■'/ 11. Electricians knife 

ri ' la. .M.S/3rass' PluTtiib-bolD with 


I 1. 150' MM ' '>' \ 

, r - 150 ‘mMM 1 , i; 
' 150, MM, 

150,100 iMM each 
100 MM 
thread ’——■ 


Raw Materials g 

' 1. T .W.' Batten 20 x 12 MM 12 x 12 MM 

l I ^ I * u* / 

2. T.W. Round blocks 90 MM din. 

i 

3 . T.W. comer and Eon-ls 20 MM, 12 MM 

I » ^ * 1 • « r 

' ' ' ' 2 

4. GTS/trS/PVC A1. Cal'^le 1/1*5 mm 

• \ ' 

“ 5 ". Link clips 35, 30 MM 

- , . I I . ■ ' . 

6. Wire nails 12 MM x No .17 

7 • Two-way switches and Intermediate switches 

1 I 1 r - , ■ : ' , ' ' I' ' , , 

5A, 250 V 

' ' ■> " ’ * '1 ' f 

8 . Batten Holder 5A, 250v 

r’’ '' ' a ) I ' ‘ in' } '• 

9. Wood Screws 50, 25, 20, 12MM 

10. Electric lamps 100 W, 250 V 


Layout Diagram° 

(see fig.) 

)_ e- <11 

PROCEDURE " 

1. Draw t've circuit diagram. 

V ' 

2 . Arrange tools and materials. 
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3. Mark 1,^- lay '‘i* jrram '“>n the v/iring boarl as per tlio 

‘■’im^.nsi'.’nn li / „a. 

4. Cut I’ ' ' ' ** j- cizos anl prcp"’r(j the 

uecocssiry >£ tUa katten as per the layout and 

fix t e.'m ”n t h '.-’rl. 

5. Fix l-inl: ">3 *r I»S.I. spocific-itims n.nj lay the 

c^'''lo -■‘V.jir thv.' 'twun tightly, 

6. Gut t lie h''on 1 i.l u;k3 as o r t h^, kabton sizes layout 
P'-'3.111 '213. 

7. M'rk f 'T -'COV..GG'-ri 03 "n Rnund Dloclcs and drill holos 
acc^>r IJnply. 

8. Fl3c th.. R 'un ■' lili'cko and acccsscjries tightly with tie 
W'-m 1 scruvis . 

9* Connoct t!io a.ccosuorios as pur t ju circuit diagram. 

10. Give t-'i.i su ipl^/ an"’ test the circuit. 

lADPlMih RBCOtUD OF OLSGUVATION^ 

This tg,/e 'L wiring is m-'stly used £nr illuminating 
the stair f-asus in multi-stnrcy building/flats. 


?REC JJTION S 

The cable should be bent at a radius six times of the 
overall diameter of tie cable used. 

2. Avoi T, sharp edges of tlic battou. 

Keep all ttc eye—lids of the clips to one side of the 
b-'tten. 

• Avoid loose connections and joints. 


1 . 

2. 


QUESTIONS FOR EVAHJATIONS 

WirOt arc tTc typers of switciics used in Multist"'ir 


case wiring ? 

Hovr the lights in tie stair cases arc desired ? 
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EXPE RlME iTr /pract ical NO ^ 4 1 

' /ITLE OF 51XP]SR ItlEN T/PR ACTICAL ; 

Gom^jroi oT ono Xi-ftip fro'Ti tv/D plicns cmd, to pirovid© a 
t'lree pin-raug and a lanin s^Titcli with fuse cut-outs in a 
lighting circuit. 

5 PECIFIC Ot JECTI VES 

At tliG end of t.iic r-xorcisc/ the learner saould. be 
able to ^ 

1. M'^rlc the lay ont diagram correctly on the wiring board 
as per t ie lirncur rons given. 

2. Cut and ^tx the T.W.Battens and boards and blocks as 
per Lt'C lay out marked. 

3* Fix tl-o clips rs ISI specifications and lay the 

cable. 

4. M'"i'dc t'lQ positions of accessories on tse boards and 
blocks and fix t^em an positions. 

5. Go meet tae accessories as per tixe circuit diagram and 
test the circuit. 

6. Draw t ',3 S'-'rth wire- and connect to Iron Clad Double Pole 
switch and tne ocarta terminal of 3 Pin socket. 

INT RODUCTORY lyFO PMATIOd AdP RELATED THEORY . 

This exercise is to be ca.rried out in similar manner 
t’-G wira.ng for one lame controlled from two pbaces (stair¬ 
case wiring) - In adhiition, a torce pin socket and a main 
switch and fuse cut outs are also to be wired with proper 
eartuing * 

The three pm socket consists of throe jacks out of 
w’licH tv 7 o are of equal sizes and one is big- These sockets 
and pins a.re used in x^i^res w'lere connections arc to be given 
bo lonrtablo appliances sucu as table fon/ 1'ea.tar, cooker etc. 
w^ich have metal bodies. 
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The toiggor jack or socket is oarthca or groanrled to a good 
oartLi gonorally to water mains. In tha plug the biggor pin at a 
bit longer ttan the other t\/ 0 / so as to give earth contact 
before the line wire -i s connoctea the apparatus- Also when 
pulling out/ the line side cemes before the oartn. So even If 
there is a leakage in t?io body of tlto apxn.uratus/ tl\e leakage 
current goes to earth- As the earth rests tanc*- Is lower than 
human body/ it will not give a shock. Al\;ays it is bettor to 
connect all portable cguip-nents throagh three-pin plug and 
socket for safety- 

If the body of any anpn ■ ■'tus is connecte 1 to a good 
earth/ when there is a leak on the body/ the c'lectrical 
potential o I: tne body is J^rougnt equal t(3 the ground pcitontlal 
and so ~a man who stands on tht-' ground ds not afFected by 
current through the charged bo ly of the a >parraLus* 


EQUIPIIENT Il/iTbjlIzhLS 

Hand Toolss 


1, 

Plot Rule Pour Fold 

600 

MM 

2 . 

Tennon sav; 

2 60 

MM 

3 , 

Firmer c.;isols set of 1 hi Lt.: 29/ 

1?, 6 mm 


4 , 

Wooden Millet 

- 


5. 

BoP*Pammer with handle 

1/4 

kg. 

6 - 

Hand/Power bj-i-]_]_ Machine with 5MM drill bit 

7 . 

Insula.ted cutting pliers 

150 

MM 

3. 

Insul“'ted side cutter 

150 

MM 

9 . 

Insulated screw drivers 

150/ 100 

MM each 

10, 

M/a Brnss plumb-bob with throacl 



11 o 

Pockor/B radawal 

150 

MM 

12 , 

rg-Square with box- 

150 

MM 

Raw Materials s 




1. 

T-W.Batten 20/12 MM 



2 . 

T-W-Round blocks 90 mM dia 
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3» T •W.Corn - ’:j -in - ii'jrilr! 20^12 MM 

4. T.W. Mrs-ir-l 200 x 250 MM 

5. I,C«D«P. Switch 15A 250v 

6. 1 »c » porcelain cut-'-uts 15A 250v 
7* CTS/trns/PVC nil ccblu l/i*5 

8» CTS/TRS/rve nil cnlile 1/2.5 

9. li vD."*. .C «Mra No . 14 SWG 

10. Link cll.'^ 30/35,40 MM 

11. Wir Nnllo 12 MM x Mo. x7 

12. Wood Ci^rov 50,35/20, 12 MM 

13. Electric lamps 100W, 250V 

il. 3~?in Socket with pJug SA, 250v 

15. Tv/o ifay svdtcli' C 57^, 250V 

36. Porcolnin Dcbo tumbler switch 250"'^, 5A 

17. Dntlorn holder Pmss/'^nkollte - 

: ' -I , 5A/ 250V 

18. Pendent Holder 3rass/3nkoli-f-c (for test lamp) 

5A/ 250V 

19. Tinned copper fuse wires 5A oc 15A 250v 

Circuit DjnqmiTis 

( sa^ fig. ) 

PROCEDURE 

Drnv7 the circuit diac/rnm. 

2* Arra.nge tools and materi-nls . 

3, ^ Mark the Iny out diag'ram on the wiring bonrcl ss per 

the dimensions given. 

4i Gut the Batten and Boards and Blocks as per the layout^ 

positions and prepare the joints of tae batten as rca • 
ulred 

Fix the link clips ras per I.S.I. specifications on the 
batten and fix the batten on the wiring board- 


V 



6 


7 . 


8 , 


9 , 


10 . 


11 . 


1 . 


2 . 


3. 


1, 


2, 


3. 


1 - 


« - 


Lay -tho cable pieces as per 


t'u circuit 


lia.jram -ind 


tig I '.ten witt clips fixed. 

M^rlc hlie acv:esS':>ries uositioiis on t i.e 
c^nd drill accordingly and. fix tdun on 
Fix tie accGssorios jn tho 1 oards and 
circuit diagram an 1 connoct t 'o v/ii-v^ 
accessories torminrals tightly. 


do 'rds and Blocks 
the v/iring board* 
blocks as per the 
L^'minals to the 


Dravr and connoct the e“'rtb wiru t 
the accessories and to \ 71 tur tap* 
Fix the fuse wire in cut-omts anb 
I=C.D*d* Switch. 

Give supply and test t .c lig’-ting 
socket circuit with test lamp. 


the Motal Dodios of 


fU£;o Links of the 


circuit “'led plug 


TADUlFvR RECOUP OF CBS FRY s 

Check t’uG light point and plug socket ]> 7 int connecting 
any aplicance/tcs t lamp for its corrocbnt.'ss. 

Check the E irth terminal of too plug socket for its 
correctness i-o. for loakigo a.ud tor G’nicJ^ etc* 

Check all tho mate 1 lie bodios of tlie acoossorios for 
their ]propar earth continuity. 


PRECAUTIONS s 

Avoid sharp edges of tho batten. 

Cable should be drawn during bends "^t a r''l'Uv 3 ctuai 
to six times of the over all diamotor oC f'o cable used. 
Proper earthing should be done to all the metallic parts 
of the a.ccGssories. 

Put the corr-ct size of the fuse wire in the cut outs* 


QUESTIONS FOR EVALUATION* 


1 


What is the purpose of the third tormLnal in the lolug 
and soclret ? 



*• Zs-X} ** 

2. '/J*.'1 ‘urvs.« cf E'irtL uitc ? 

3* VJ!*"! tU.' Uk'c f priviiing cut-outa in the circuit? 

4, >-‘la c'lrcult is to bt tested with nn 

ntd icnc.* ? 
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IJJJ;^ Oi-' ::n.M3 I lY/??.AGTICi'iL ' 

Cnntr''^ l”'.!'^ fr^'^ia tvn pl">-ccs .'^nl to proviclo a 

3-rin :3 oc 3"M. “^n I Mijn nvjLtc.. v/itt £uso cut-outs in n power 
cirruiL . 

SP5GIFIG OnjjjC'rTVES T 

At t-’o ■’ oC t: is cx^..‘rcisG, tao lonmcr should he 
ablo to % 

1. M''rk ta^-' InY-'-’ it lin'irum correctly on tao wiring board 
ns pv.r t' c ■limcnis‘.ons given. 

2. Cut nn-1 fix t.io T.W.Boards end blocks and batten as 
per the liy—o'it m" rkc 1« 

3. Pix t'T.' clips ■’S per t’-'c specifications and lay 

tTO cnJ^le. 

M‘'rk the ’positions of accessories on the boards and 
blocks and fix t ern in positions. 

5. Connect f'o accessories as per f'O circuit diagram* 

Draw t'.o o^rttwire and connect to the I.C.D.P, Switch 
and o'cth terminal of 3 Pin socket. 

7* Test t'O circuit by giving supply. 


IDTRODUCTORi IITFORMATIOK AND RELATED THEORY ’ 

This ex-rciso is to be carried out in similar manner 
ns one lamp controlled from two places (staii>Gase wiring) along 
With a three-pin 15 Amperes Power socket and cut outs and a 
Main switc ■ of 15 amperes each in the circuit . 

The connections of tne three-pin socket 15A, cut-outs and 
main switc are exactly similar to that of the wiring done in 
5 Amperes appliance- 

EQUIPMEIJT Ai-JD ItiTDRIADS = 

Hnnd Tnoks s 


'1 


Wooden Pact Rule Four Fold 


600 lyiM 
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2. 

Tenrsnn S-w 




250 

’•IM 


3, 

Pimer c tie 

elt r,i. r 

1 

r ire 


12,C 

FU4 

4 . 

Woolen Moll 

et 



« 



5. 

n .P.Hoi-nm 

r V'11 : 

'i'- 

n U • 

1/: 

ikj. 


6, 

Hnnd/Pc^w..r Drill M 

A 

. 3 n V, 

d 1:« 




6 IlN Drill 

r i r 






7 . 

Insulotod c 

u; L !n-t 

li 

e rn 


:iis 


8 . 

Tnsulnt^ L s 

i ! 

--j' 


ISO 

MM 


9 . 

Insul'-'tc 1 !i 

rro; \r 


r:: 

iro 

, 100 

MM 

10 . 

Pockor/iro1 

We>, L 



Xk'‘ ] 

dr I 


11. 

Try Sqn ire 

-■rit- !)*.: 



ISO 

MM 


12 . 

M .S ./irnGG : 

i ' 1. 

p 

wj Lh 

Ihr . ' 

k*~ 



R'lw Materia la 


lo 

2 . 

3. 

1, 
5. 

6 , 

7 . 
8 , 

9 . 

10 , 
11 , 
12 , 
13 . 

14, 

15. 
16 . 
17. 
18 . 
19 . 


T . W ,Bn ttc-n 20 ^ 1:2 i IM 
T «W.R iUnl blorXc 90 Mri ’} i. 
T.W.Dnrirl 250 x 30 i MM 

T.W.cornor-. pnl ’k.-h 03 SO, 12 riH 
I«G.D,P, SwLtc'i I*** A--250V 


I ,G ./Porcola Lu cnxt \it"3 ISA, OSOV 
GTS/TRo/PVG Al ciblc l/l.S Min'’ 

CTS ^RS/PVC M ciMc 1/2.5 
H .D .D ,G . conductor- H... 12 S W3 
Link clips 30,35,40 Mt4 


Wood screws 50,25,20,12 mm 
E lectric lumps lOOW, 250v. 

3 Pin socket wit- plug 15 a, 250V 
wo \rjc>.Y switc!i,os 5 a, 250V 

ol Jn Bose tuTTiJolur switch 15'^'^-2 
Dutton n^iucr 5A, 250V 
i. endent -i'-li^^r- 5A, 250V 
Tinned Copper fuse wire 15 Amp. Cup 


onch 



PROCJD uLl) 

iHf w m * ji 

Dr.'’\/ 1- ■■- ^-ire’it 

* t ■'* Ic nl . 

M-’flt E' •: l'\y''’iut. '’i*'. jr'MTi on ttu wiring bonrl ns par the 

iirnoiisians fiv n. 

Cut t I. D ’nrls nnl Dl:)cks ns per Inynut 

'v'-si'ei ’"in nnrho 1 "'ll i prapnru the nacoss'^ry joints in 
bni I . 01 . 

Fix li lit cli \s 's pair 1=S,I. specifientions on the 

]''~’tton nrip t hntton on tlxo viiring boari. 

Cut in 1 ley t‘’o c^blo oiccos on the batten as per 
circuit ILagmin mi tivt.tcn wifu tb*o help of clips. 
Mark Lav- ac’casccrios positron on the Borords and blocks 
and Irill -’ccr'rdingl- 3 . an 1 fix thorn on the wiring board. 
Fix b j 'vecossoriac cm t'’a blocl'cs and boards as per 
thcj Gi’'''cuit li'^grarn 0 . 1,1 conns.-ct the coble ends to the 
tominals of f'o accessories tig' tly. 

Draw an 1 connocb tito a“'rt'-' wire to tie metallic bodies 
of t Q accessories '•n'' tn the water top. 

Fix t *G fuse \ 7 irc in cut-outs and fuse link of the 
I C.D.F. Switch . 

Give sup"'lY t - st the lighting ani power plug 

circuits. 

T ABULAR RSCOdD OF OT:.S£RVdTIOF 

Test the lighting and Power plug circuits independently 
-ml caiiectively for t'joir correctness with supply. 

Tost for Earti'i continuit'?" of the metallic bodies of the 
accessories used in wiring and witii water tap. 

Put t.iG fuse wire of proper sizes in circuit. 



PREC/VJTIC NS A 


Avoi-'i s arp c-Irgs --i- t'<.* b-‘l--ton. 

G^^.blo ”^0 IrGVjn liirin-"' bGni.s “’t .g rn lius equal 

to six times t 'C cvorall li"’mater of tic c-iblo used. 
ETt'i connections otc-uU be done ti . tly 
Fuse wires s' oul I be connccto1 tiq. tly. 

QUESTIONS FOR EVALTJ,.TT OJ ‘ 

VJtat is t’-G mein 'ifCorcncc in L’lc liqitinrr and power 
circuit wiring ? 

How is the siao of Enrt'ji wire t*"} b-i cclectcd ? 
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EXPE'^I^'^NT/Pf<^CrTGNO. 43 

TITT.E OF EXl>BXinEWT/PX.\CTICXL 

-)•£ Gu-fctin'i metil cnn-iuit to thr^al 

corrtictly t'T suit the cnnhuit accessories. 

SPECIFIC OB.JECriVESg 

At the enh of this oxercise-tih^earner should be 
able to s 

1. Measure, mark an'’! cut the metal conluit. 

; / 

2. Select mh set the conhuit lie set accorling to 
the size of 

3. Gut the Gonhuit an'l prepare threals. 

A 

INTROnuCrORy I^^TFO^^MATIO^J 7\ND ;^ELhTBD THEORY; 

For electrical wiring purpose the conluit used is 
of a rigid steel oipe. The Pipes must he cut bent and 
thread as required to form va path as per the dimensions 
given in tho layout diagram. Two types of conduits are 
employed in electrical wiring called rigid and thin walled 
only rirfid conduits recruired threading. 

e quipment, '20QLE AND .t\W IdATERI7vL.S g 

TOOLS s 

1. Hack saw frame adjustable 
with hl'^de 32 TPI—300 mm. 

2. Conduit die set with bits complete. 

3. PifXB vice — 50 mm. 

4. Oil tfan - 2 pint. 

T 

5. Pile half round - Bastered - 250 mm, 150 ram, 

6- Steel rule *- 300 mm. 

7. Try souare - 150 mm. 

R7iW M/.TERIALS; 

1- Steel conduit Heavy gauge pipes 20 mm, 25 mm, as 
available. 

2. Conduit accessories of different sizes like T 
Junction box - bend - elbow couplings etc. 

3 . 


Cotton waste. 



OUT DXYG07JH 


SoG "in'l •’'■ho 1 nho^^t:, 

PRQCEDUi^E s 

1, ^irrmiG ^11 I'hc f'ril.s-'n mi" 

G utting onentim i 

2. Eix tii.e C'^nTuii/’-^i'x^ in ’'i \i vice* rigiily 'Hioopinu 200 irm 
length iwiy fr"'m tho vico, 

3. Mirk tho ''lici if cutting over the , 

4. Cut with Hick 3iw '^n +'h<5 nirking si'^v/ly such thit 
1 cut firmition is visihl'', 

5, Hive the Hicksiw t'l ">ni ii*’’' 3it'octi''nn until tho pipe 
is cut. When tho Hick Siw bli'hi ro tohviS 'h ^ ‘cnn 3 w\ll; 
holi ' the nioce with loft hmh. 

6, ileincvG the hurrs with hilf nun I +‘i3.-!* 

Threi-ling Qnoritions 

7- Select ani sot the iio set iCG'>r'Iin'T t'”* tho size if the 
nine. 

8, Move the Tic sot sl'vwly, stirh tViit will enter into 
pipe outer ■iiimeterc 

Rotate the iie set slov/ly cl ickw1f?c "in i \nticlockv/iso 
directions. 

10, Uga oil frenuently on cutting olgo. 

11. j.iepeat the o’'jaration h>v tighting tho die bit positions 
suitable to accessories sizes^ 

ThBULRR IIBCORD Qg OBSERVATION; 

The threaded conduit fitted in the access'^rics easily. 

precautions; 

1. Never clem the burrs by hand, 

2, Keep the hacksaw blade teeth away from you while 
cutting, 

bon t anoiy -axcessive "Pressure while cutting and 
threading, 

4, Use 03,1 frermently, 

5. Don't hanxner for fixing accessories. 



6. Use f^r '^r'r^er oper?itions. 

7. Use c-'ttan wnstc over the nipe while fixing to pipe 
vice, 

8. Never try t"' off chins. 

QUESTIONS POz^ EV/.LUAriQlSf; 

1. How io you fix the con'luit in the vice? 

2. Why the burrs ore - to he remove! before threoling? 

3. How much mimimunj^ength shnul! be kept out in vice for 
thre o! ing? 








EX P E,; IflELT T /? P.\C T IC N0„.11 


TITLE OE E XP ERI MENT’/P P^CTICAL s 

Tn ■\ GOr'iul't sq-uT-ire using conTuit 

•accessories. 

EPSCIF I G O BJE CTIVEE 

Ac the en'i of this exercisey the leemer should 

he nhle 

1. Measurej la'ix'h o'n i cut the conduit pipe into 
reouire-T oieces us oor the dimensions given. 

2- Pi’erure tho conduit pip'C pieces for cutting threads. 

i 

3„ Gelect the reouired con^ifil; accessories for the 
frame marking. 

4. Gut' tho threads over the con'^uit pipe ends to the 
required length suitahlo for accessor-ies fixing. 

5. Assemhle l-he conduit frame as per diagram given. 

INTRQDTJCTOpy INFQRMriTIQN AND REL/^^TED IdiBOPYg 

This exercise helps the learner to identify different 
types of conduit accessorres used for various ourposes 
and also helos the learner to fix the conduit accessories 
in oroper iccording to procedure. It also develox^s the 
skill of fixing of accessories with a shorter length of 
la ipe s . 

EQUIPMEt4T^lP\ND TOOLS RAW mTERlALS s 

HANDTOQLF 

1. Conduit Die set of suitable size with bits complete. 

2. Piiae vice of suitable size with bench (for the 
vice) —“ 50 mm 

3. Hack-saw frame adjustable — 300 mm 
4„ Steel foot fule two fold — 600 mm 
5 „ Try sqaiare with box 

6. Adjustable soanner 

7. Pine wrench adjustable 

8. Oil cane 2 pint 

9. File Half Round 

10. Screw Driver insula.ted. 


- 150 mm 

- 175 mm 

- 5 0 mm 

- 250 mm, iSO mm 

- 200 ram 
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RAW MA'^E RIALS 


1. Steel conduit Heavy -laugo pipe-a.s available sizes 
20^25^30,35,50 mm 

2. Conduit accessories like Tee, junction Box:, Bond 
Elbow, Cou-nling, Check-nut otc , 

3. Cotton Waste. 

4. Hack Blade 300x12 mm x 24 TPI„ 

LAYOUT DIAGRAM 


( See fig. ) 

P ROCEDURE 

1. Take the given conduit pipe md measure, 

’and mark the reouired lengths for cutting, 

2, Arrange all tools and accessories. 

3 . Fix the conduit pipe niece in the pipe vice and remove 
the burs inside and outside of the o^gos. 

4. Set the die bits prooorly in the dio sot. 

5. Insert the pipe and into the Die-sot and sot the die set, 
for threading, firmly, 

6. Put the threads of reguirod lengths suit iblo to the 
conduit accessories selected using oil when noc>-u 5 ary. 

7. Check the thread portion with aernnsruuics, for the correct 
fitness. 

8. Aasemblo the ^iccessorlos an.i plpo pioce ts p.jr the layout 
diagram tightly. 

9. Check for the squareness with the try sqaiarO. 
tabul ar record of oBSERVATI OKT 

1. Check all the dia-cnaa/neasuromont^of the frame and these 
should be all same, 

p recautions 

1. Use proper tool for proper opor=,tlon 

2. Set the sat for Its oorreo 

3- Use oil frerruently, 

nnnly excessive nressure whil(,' cutting and 

threading. 

5. Do not hsrnmer for fixing accessories. 

ques tions for evaluatiokt 

threading'^operStLn'^?^'^ J’^movod before starting the 

2 . 


: tness. 


g operation 

How do you moaure the ag’-ar-rmcvi 
^ ^ diagnol carry out the measurements 


of the frame ? 

3, How do you check 


sauareness ? 
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experiment/INO 45 

T ITLE O F E^X P E ^IM^MT/PRACTiq .L 

Pr--i,ct.ico of uSini oorth wire -ond e-^rth clips on motal 
conduits for i - - i-" power circuits. 

SPECIFIC ODTjyJTlVES 

At t-tc on i of this cxccrcisc the learner should be able to 

1. Select thccorrcct slzo of the earth wire and earth clips, 

2. Choose t.hci correct nlace for fixing the earth clips, 

3. Fix the earth wire both for lighting and power circuits, 

INTRODUCTORV INFOi^MTT ION IdSTD RELATED THEORY 

If a human be in t comes into contact with a charged 
frame or mot illic o'lrts, owing to “*n 7 fault or leakage, 
there is i d.inger of shock which may be fatal. For protection 
against such d m—gcir* The frames/ bodies of machines and‘“ 

metal conduits arc c.arthod i.c, to attain zero potential. 

This excoroisra h>5lps the learner to nractice the correct 
method of "troviding earth on metal conduits both in lighting 
circuits and -oower circuits. 

e quipment 3xND MATERIZiLS s 

Hand Tool s 

1. Insulated cutting nliors— 150 mm. 

2. Screw dri’^^ ; in ^ui iti^ ’ "• 150 mm. 

3. Side cul-tc:ir Insulate - 150 mm. 

4. Half roun'"' fil^a rough - 200 mm 

Raw Materials 

1. Condij.it r j pe li^"" ivy j luge ot any si. 2 ;e rivailable. 

2. Copoer wire 10 and 14 SWG. 

3. Earth clips copner of suitable sizes to the pipes, 

4. Bolt and nuts 3 mm x 10 mm, 

5. Cotton waste. 

.l ay out d ia gram 

( See diagram ) 

Notes Two seoarate earth copper wires on both sides of 
conduit are placed with earth clips for power wiring. 

procedure s_ 

Collect all the mater- «.ls(And tools. 

2, Mark, on conduit pipes the position of fixing c,arth clips, 

3. Remove the paint on the pipe where the position is m- 
either with file or sand paper- 

Cut the reouirol length of coppev^^'^^th wire according to 
layout. 


4, 



— — 


5, Pl=iCG bhe cop’''Gr wir.; if tor stri 1-fhton.in j with cotton 
waste fp-irallGl to the con-'iult, 

6, RomovG the holt an-l nut of earth clips, 

7, Fix the earth clip on the place whore the paint is removel, 

8, Tighten the holt ani nut firmly such that the cox)’^Gr wire 
holds to the pipe„ 

9, In case of running earth wires to different directions 
mahe a gropor I'oint of tho earth wire. 

10, Repeat the same procedure for power circuit hut with two 
earth wires placed parallel tc conduit oipes at both edges. 

PRBGAUTIOlsrS 

1. Avoid unnecessary joints in earth wires, 

2. The wires should he straight. 

3. Remove the paint only to seat the earth clip, 

4. Use proper tools for iiroper operations. 

QUESTIONS FOR EVALUATION 

1. Why earth wires are used on conduit pipes ? 

2. Why .the conduit pipes should be cleaned before earth clips. 

3. What is the size of earth wire to he used for power 
circuit ? 
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Raw Materials 

1 , PVC heavy gauge pipe of required sizes, 20,25, 30 mm« 

2 , PVC accessories like boxes, bends and tees. 

1 PVC saddles of recruired sizes. 

^" 2 2 

4 , PVC al, cable 1/1.5 mm and 1/2.4 mm 

5. 'T' wooden batten supoorts 25 mm x 12 mm of required lengths. 

6. T.W. Boards and round blocks of sizes reqMred. 

7 , Wood screws of various sizes ns reqtdred, 

8, Single way and two-way switches as req'^ired, 

9 . Two-pin and three-pin sockets with plugs 5 A*- 25 a-and d5A--253V 

as recruired, ' 

10. Lamp holder batten/Pendent/Slant/5A—250V as reqd* 

11, B.L.fittings 40, 250/20W, 250V 1.2^/0.6m as reqd., complete with 
tubes, 

12 Electric lamps as rc qulred, 

13 I.C. D„P. main switch 3nA/l5A, 250V. 

14. I.C./Porcelain cut outs 250V, 5/15A re ^^nired, 

15 Distribution Board 6 way/12 way 15A/250V as reqrilred, 

16, Bare GoP‘i">er conductor 14 SWG as rend, for earthing. 

17, PVC twin core copper cable 7/20 for service line as req-aired. 

18. G,I./steel wire 18 SWG as reqd as supporting conductor_£pr . 

' -s^rvice^ 1 ine .." 

19. Link clips as required, 

20 Pawl plug and filling cohinound as reqtdred, 

21. Water tigh t fittings as required. 1 * .■ -4) >T- -iip/Ktier 

22. Ceiling rose 2 plate/3 plate 250, 5A, as re'quired# 

23. Stefel/coprer wire 20 SWG as fish wire. 


L"''i Layout Diagrams 
See att?iched sheet, 

/ 

PPCXOBDURE ; 

1 Mark the lay-out diagram given in the buildings. 

2. Mark the wooden Batten supporters positions and difil 

rawl tool holder and fix batten pieces. 

3. Out the PVC pipe enl fix alongwith PVC boxes etc. as per lay 

out marked. ‘ . ■ . , 

4. Cut the T.W. Round blocks /Bo-ards and fix them In posit on. 

5- Draw the cables through pipes with "die help of fish, wire as 

- per the circuit diagram. ; ^ i 

6. Tlx distribution boards, main switch, cutouts ahd other 

accessories in positions. 

7. Draw the earth wire through pipes along with other cables 
alpedy drawn wherever needed (l.e.. for 3 plnsocke s, 

and main switch etc.) 
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EXPERTMENT/PRACTICAL NO: 46 

TITLE OF experiment/PRACTICAL 

Wiring of a Domestic Installation having two room in 
PVC conluit C Surface wiring ). 

SPECIFIC OBJECTIVES 

At the end of this excercise/ the learner should be able to j 

1, Marh the layout diagram in the building as per the -’equirernai 
2- Cut the PVC conduit pipe pieces according to layout di^graIt^ 
and fit them in correct positions, 

3, Draw the cables through the pipe lines, 

4, Mark the positions of boards and accessories and fit them 
in positrons per the circuit diagram , 

5, Connect the accessories and test the ct, 

INTRODUCTORY INFORMATION AND RE LATE D TMEORi 

After acquiring the various skills of the different wiring 
diagrams for different types of accessories and appliances, the 
learar should be able to groun them all together in any compt^f ^ 
building as per the needs of the consumer and do the systematic 
wirin for safer operation. 


2 . 

3 . 
4. 
5 . 

6 . 

7. 

s'. 

9. 


equipment and materials 

- _ ■"■" \ 

Hand Tools 

I. Wooden Foot rule four fold. 

Tennon saw 

Hacksaw frame with blade ( AdJ.) 

Firmer chisels set of three 
Wooden Mallet. 

B.P.Harmiers 
Insulated side cutter 
Insulated cutting pliers 
Insulated screw drivers 

10 . Electrician*s knife. 

II. Plumb—bob with thread 

12. Try square with bcoc. 

13. Bamboo—ladder 

14. Rawl tool holder with bits 

15. Hand/power drill m/c with drill bits',. 

16. Pocker/bradawal. 

17. File wood rasp "half round, 

18. File flat'bastard. 

19 . Btiergir m'etier phase-.5^0 amperes 

20. ffegger 5pOV. 


6 00 rrffTi, 

250 mm. 

3^0 mm. 

25,12, 6rTim 

1/4 kg., 1/2 kg, 
15i mm. 

200 mm. 

200,150,100 mm, 
100 m.- 

15 9 ram, 

3-6 metre 
Reqd. sises. 
Reqd* sizes, 

150 rrni, ' 

250 mm. 

250 mm, 

as requirai. 



T^fPERIMENT /practical NO 8 47 

tTTLE op EKPEiRIMENT/PRAGTlGAL 


Domestic install^ition wiring for a two room house in 
metal conduit ( concealed wiring ) • 

SPECIFIC ODJECTIVESt 

The end of this oxcercisotne trainees should be able to s 

> ' 

1. Marl: the channels in the wall as per the requirement. 

2. Cut and thread conduit pipes according to layout and fit them 
in the channels. 

3. Draw the cables through the pipes with the help of fish wires*. 

Mark the positions of boards, bXofcks and inspection points* 

%/ 

5* Mark the positions of accessories bn the boards/blocks and fit 
them according to diagrams« 

6* Run the earth wires and fit them in proper positions* 

7* Connect the accessories and test the circuit* 

INTRODUCTORY INFORMATION AND RELATED THEORY 

Surface wiring is now a days replaced with concealed wiring* 
After acquiring the various 'skills of domestic wiring of different 
systems, the learner should be able to group them together in any 
comp'^ct building under construction whore concealed wiring being 
done, so that the learner can observe the techniques involved in 
this type of wiring. 

EQUtPMBISIT AMD MATBRIAIS ; 

Hand Tools i 

Conduit die set with bits» 

Pipe vice— 50 mm * 

Pipe wrench •- 30 0 mm* 

Ad.>ustablc5- spanner*.,'"' <-75 mm* 

Wooden footrule four fold 600 mm* 

Tennon saw 2 50 mm. 

Hacksaw frame adjustable with blade. 

Firmer chisel set of three^ ^5 ,12'/ 6 mm* 

Wooden malXet* 


U 

2 . 

3. 



5. 

6 , 

7. 

8 * 



2^2 


10 

11 . 

12 . 

13. 

14. 

15. 

16. 
'17. 

18. 


1^. 

20 . 

21 . 


22 ,. 


2'3, 

24. 


1 


, ' 2 



3. 





’6 . 


7. 





B .P.Hammers 1/4 k.g. and 1 kg. 

InsulQ-ted cutting pliers 200 rfvm. 

Insulated side cutter 150 irtn. 

Insulated screw drivers 200, 150, 100 mm. 

Cold chisel 25 x 200 , , mm. 

Electricians knife 100 mm. 

Plumb-tiob with thread. 

Hand/Power drill m/c vdth drill bits- 
Pocker/brodawai 150 mm. 

File wood raspe half round 250 mm. 

File flat bastard 250 mm* 

File Haf round rough 150 mm. 

Energy meter 1Q/3Q/5/30 amps. '* 

Megger 500V. 

Rawl tovols and bi^^s Kfo.lO and 20^ 

Raw Materials' r 

Oonduit metal pipe heavy guage “ required/ 

I-* , , * ' ' » 

Conduit metal acGes'feories like, bends, boxe^. tees**,b 

i> 4 ^ , 

i'different sixes* 

Copper wire for earthing lo and 14 "guage.- 

Steel wire for drawing conductors 18 or 20 gaug<C' 

P.V.C. cable 1/1.5 mm^ and 1/2.4 mm^. ' ■ ‘ 

T.W. boards and Round blocks as required* 

M.s. Boxes of different sizes as required. ' 

Wood screws of various sizes required. 

Wire nails 75 mm. 


"lew, 

11 * 

12 . 


13. 


Sunmica sheet^_suitoble for M.S. boxes- 

S.V.T. ana two way^axltches^Jlush type. 

wo pin and three pin sockets with plug tops 
250V„ 

Lamp holde;^ batten. , pendent type. 

Gelling, if-Plate. 


5A, 


15A,. 


14 . 
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15. Flourscent lamp fittings complete 40 w, 2 50V« 

16* Electric lamps as required. 

17* Water tight switches 5A one Wray. 

18* W^ter tight fittings. 

19. I.C.D.P. main switch 15/30A, 250V as required. 

20. I .C/porcelain cut outs 250V 5/15A. 

21. Distribution board 6 way/12 way# 15A/ 250V. 

22. P .V .G. twin core copper cable 7/20 for service lirie« 

i • 

23. G.I./steel wire 18 SW3. as required as supporting 
conductor for service line. 

24. 'U' bolts sharp elged for fixing pipes in the walls. ' 

I ^ ■ 

25* Chock nuts as required for the conduit pipes® 

V >. 

26. Cement and sand as required. 


Ijavout Diagram ? 

( ^ 0(2 attached sheet) 


PROCEDURE s 

I 4 - Mark the layout diagrams on the walls of the building. 

2. Cut the channels on the walls along with the marked .lines 

for laying the conduit pipes/ and boxes etc* to the depth 
of 7 5 ram for pipes and for boxes to their thickncss.,\ 

3* Out the conduit pipes according to the required lengths. 

4* Pix the conduits with *U* bolts to the walls' in the channe: 

5. Fix the M .S. Boxes in the channels with the help of wooden 

gitties/rawl plug. 

Draw the fish v^ires in the conduits. 

7* Plaster the channels with proper cement ra:^ture. 

-- Gut the PVO-wires ,sccardi,ngr. .to x-oqutrmerat'as-per the 
circuit diagram. , , 

Draw the PVC wires in the metal conduits with the help 

of fish wires and also earth wires. 

• Mark for t^e accessories positions on Sunmica sheet and 


cut accordlng ly * 
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11 , 

12 . 

13. 

14. 

15. 

16. 
17. 


found 

1 . 

2 . 

3. 

4. 

5. 

6 . 

1 . 

3. 


Fix the accessories on the top of sheet firmly as per 
the cutting's mnde. 

Fix the top boards and give connections for electrical 
accessories. 

Draw the service lines. 

Fix the energy meter# cutouts and distribution boxes. 
Test tho installation with mogger for insulation test# 
continuity test and polarity test. 

Get the sorvlcG connected through supply company's mains, 
Give the supply and tost the installation for correqt and 
safe working. 

TAD.UIAR OF OD^E aV,lTXO l!^.i 

When the installation is completed and testedf it was 
working satisfactory as per ISI standards and I.E. Rules, 

PREXliVaTIONa 

Marking on the walls should bo done according to diagram* 

All the metrilic bodies and pipes should be earthed proper¬ 
ly. 

Use correct sizo of fuse wire according to connected load* 
Check the rotation of direction of disc of energy meter. 
Avoid unnecessary joints in the pipes. 

Insulcate all the joints in the boards with proper 
insulation, 

.QUESTI ONS FOR EVALUATTOKT z 
mr layout marking is necessary ? 

^at is the size of copper wire nsed for earthing ? 

distribution boards is necessary ? 

Why megger testing is done before energising the 


4 . 



M 
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( i A* -lixi .c: u,aL; 

Practice To,' Jici •)ocr,j'*n >f and Drilli.ia oP Hoi 3 ,, 


SPOCII'IC Of’rnEiiVbS; 

1, To ona;„j Lo iacioo. rt route tor power lines, 

2. i'4,r’l'in 1 tnr nos it ion of Pol^s 


o 7^^ ’'’---1 11 Hmjlqs nr i Poles fo.” Fivtures, 

\J a m m m 

INIRUDlJCTJvY li!i'Ji{'14i"-IN AN)- ilH]j-\TED rHECHY, 


One of tne iniOvi'ta s b phase of the construction of ovoi 
head Jinos is oiQnnin'j out well aheads of actual conslructit-n 
plan and picoiro t !)0 polos ready for fixtures and ready 
for laynnq q.F ‘'Inc 


2 ft Ajnq Dcrjs 


l 5 tu 2'”' Hos, 


2 , 

3. 


1 . 

2 . 

3. 

4, 


Yaoo; E'^' survey of rout''' ’me, 

El' ctric Di-.ii I. rr ra H'.hi-i Eriil il electricity is not 
ov- lLiI ' 0 , 

PRCO" 'wHH . 

■ftiu 

route t'nd ulc 
Cd u , I ly ' 'a 

Tiip^ tl.'- nos] 
iPo it (2 ft. 

6^' abiv- the ground. 


SelG( 

u 

t- di 

route t'nd 

ulob 

It 

and : 

.h: 1 

Pd U 

- 1 ly 


i 

rrom 

the 

rup. 

tl." 

nos ] t 

Lon 

pnci 

1 on 0 

ibn 

,t (2 

ft.l 

-'ng 

Ke'm 

l-h 

•j 

1 

. - 0 

" al 

Debe,- 

■ 

che 

'riO '1 

b ' '■'i iS 

of 

piucr 

; 1 - i: 

e i v) 

bane 

aY' ' 

11 k 

Che -1 

•: fnr 

s oec i a 1 

features 


'—'I ^ -V Vf I - 

(a) 11 0 hw Ic’mn or any strucKire is on the way, tho 
supoort ir. to be kept away at a permissible clearance 

(b) Fm river crcsslng, a railway crossing soecml 
as per requiatjons be used. 


0L',v.O o 1 


O \j l-J (b. 
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5. BGfora bringing poles to tno site, arilling of Holes be 
completed for so'ting of fixtures such ns ccossnrm, knee 
Drs-cing nnd D-sh'Ckle bolts* 

6. Keep the size of the Hole l/l6** bigger then tho size of t:jo 
bolt i.e. for n bedt of a diemotcr of 5/8" a hole of 
11/16" may bedriiled* 

7. Number of Holes in pjoles bo Irillod as requlrel by the 
design, of the lino. 

TABULAR RECOUP OV ODSE K ViaiON S 
Drill the Holes in the poles ns undors 
1~ Hole for cro3S-*arm bolt. 

2. Hole for knou bracing. 

3. Hole on top cap of the polo Tor top ’pin of the insulator. 

4. One hole each for nunilDer of phases (i.e. 3 holes for 3 
phases and 2 for a single phase line) 

5. One hole for street ligiit lino wherever strest light is 
to be provided. 

6. One hole for neutral wire. 

7. One hole for earth wire Spool- 

All the holes given aloove are not to be drilled in each 
and every pole. Three Nos. illustrations ns given in Pig. 2tt) 4 
be practised. 

PRECAUTIONS s 

In selecting the route of the line, avoid sites like wells, 
steep slopes, and bridges, water logged areas, low lying 
areas, trees as far as possible« 

Keep the route as near to the ro"'d as possible an I line 
route should ]pass near as many villages as possible. 



Hqle of cross-ann ari'-l of knee bracings is to be at right 


angles to each other. 

QUESTIONS FOR EVALUATION ; 

Why peg marking should be done ? 

Why route should be near to the road ? 
On what factors, nos. of Holes depend ? 
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EXPERliyLElSlT/?IU^CTIGAr4 NOi 49 . 

~TITI£i OF EXPIJRIMENT/PRACTICAL i 

Practice of digging holes and ejection of poles^. 

SPECIFIC OBJEGTIVBSi 

i. 

1* To provide systematic techniques for erection of poles,i for 
overhead lines. 

2. To expose to the theory of direction of poles techniques'so'• 
that depending upon the available cirtumstancGs/ent'ironment/ 
the best may be implemented* 

3* To make a base for economical and accident free utilisation o 
labour during erection. 

INTRODUCTORY INFORMATI O N /RJD REFLATED THSOI^ 

After the route survey of lino to be erected, has been donc-ji - 

m ^ 

the poles have to be erected so that further action of stringmq cii 
sagging of conductor may be takon. 

EQUIPMENT AND MATERIALS j 
1* Drilling machine/ 

2* Earth auger# digging bars# shovels or pick axes# 

3. 3 ropes of ' 3/4“ diameter and one of 1;^'" diameter si,Zo^_Gadh 
of nearly 40 ft to 50 ft long* 

4* X-shape wooden frame# 

5* Hoisting rig# a truefc or a skid winch or a derrickIn-.' 

6* Standard tools and plants e.g. hammer# etc. 

Diagram z 

( see fig. 1 to 4 on attached sheets) 

, procedure; 

1* Transportation of poless 

j 

All other material can be transported'easily either 
or a bullock cart. For poles, (though this can be done by the 
above mentioned method) it is recommended that a special--trol 
should be got made and tuay cither be pulled by buldncks 
tractor or by Ordinary labour* After the necessary ppl-usy^re 
transported the actual cortstjgjotlon staixts* 
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2* Preparation o£ poles for erectionf 

> i‘ 

After the poles have reached the site of the folldwlng^ 

' j i 

operations should be completed as described in previoU^^-gxpekrtife 


a) 

b) 

c) 

d) 

e) 


Drill the holes. 

Paint the pole if not already done, 


'! 


i 




(Not needed if P,G.C. i.c. cement pole is UsGc^' 




Fit the cross-arm and. knee bracings. 

Fix up the pins and clamps for insulators, 


jl n • 

>x 'p , 


i i - 


' ‘ " j 

If the muffs are provided, they should be 

•u'' «‘ "ff I'j 15^ 

poles. If not grouting should be done 
Digging of Holes: 


1 'if ^/■v. ^ 


After fixing the point v/here pole is to be erectoli' 

■ , , '"''j bg'/d’j'bV 

is to be excavated in the ground. The depth to viiicK 


'r IiL 


be planted is a matter which can only be determined in tke d:^gljti 

' ' .,i t p" ’ ' 

local knowledge. Roughly l/6th of the length of the po‘l^^_i!^^..p. , 


wV» •< ' 


planted. In case of solid rocks the depth is lessti^ 

r ■*'./.' , 

table shall be useful in digging the holes in the . ^.a'. 


Length of pole (feet) Depth in ground Depth in 

^ in solid barth(£t) solid rockg- 



“ j-'T 

fjd •> 


r 


25 

30 

36 

42 

65-70 


5 

5 

6 
7 

a 


3? 

35 


^5- 

6 




'V Vi.*' 

r 

K •* . f ‘ j, , 

' . ' r S 

\ 

wj if 




In ordinary firm soil/ pole holes arc excavated byJ- 


1. 

2 . 

. ^ 

"3-.- 



Al 




, I 

hand using digging bars,' shovels or pick axes/ f 

1 

earth augers, \ 

lirlllJjag machine* - 

If the hole is bynjjcns^iP/Labotir then it should b,b ? 
size and should be tapered.^ If it is bv earth attrfpi-r dpilM*^^' 


V' \ 


j*' 

* 
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The hole SMOuli Ir cT Ccine diamot3r at the top at the bot'oii 
and should be sufficiently larger than the Dole to allow the 
use of tor,iDtring bars bo to'np th.e back shoveling. If the 
Dole b !se (see fig^l) u to be used that nay be fitted, 
otherwise the concrete nad of 3'* trekness may be olaced in 
the hole et the bottom, 

4, liai.sinq of Polt^s r 


Four T'jDGs 3 to 3/4'’ diameter and one of li" size,40 
to 50 ft, long are uied near the top of the pole. 

Then the nole is raised by about 5 to 6 ft, on a wooden 
frame of x-shape, Ono or two men depending upon the weight 
of the pole s'-ouLi ho.ld 3/4" rope in 3 different directions 
and 3 to 4 erectors should hold the ip-‘“ rope in the 4th 
diroct-Lon- Then th^ pole say he p-lled by these people till , 
at gets into the pit, 

A hoastinq rig, truck or a skidwinch con also be used 
with advantage. A derrick oolc* can also be used v;ith advantage„ 
This aole being I'Qhterj is first erected and then by pulling 
the Dole which as to be erected, the derrick pole is lowered 
( See fig, ), 

2, It becomes easy to lift the pole (see Fig, 2 and 3) ■> 

5. Chec^:ing of pole alignment; 

As SQi.M as hl'e cole a.s erected, it should colso be checked 

for vert ice 1 t\'' by a nl ijmb--bob„ 

6. Concrating tne nole; 


Poles should have strong foundation, because the 
failure '^ay not necess irily be due to fracture but due to the 
foundJti n. the auff is ore-cast, this is to be fitted 
to the Dole before the erection of the pole. Then on^ y the 
earth is to be tamped. It is better to tamp in more soil 
than comes out of the original hole. If the pole has not Taeen 
fitted bv ore-^cast muff, then it should be grouted by cement 
concrete mixture in the ratio: of 1:2:4 (see fig.4) 

If the hole is done by means of an earth auger^or drilling 
riq then it should be grouted without the aid of a steel muff 
but If a larger hole has been dug, then a steel date muf f o , 

diameter or depending upon the size of the pole may be used. 
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This stcol muff 'nu-' 'Tg removei next ley. Tl^c buulk slmul 1 be 
onG foof ubovG Q^reunf 1 '_vg 1« It is os'jCrit.’L'T.l t^ ut t .is crisinij 
suoulf be bcvollol Gt toe to mrovent lo igcmcnt of wutcr bet- 

WGGn tho concrete uni t’^'c -oele surfeco* 

TT^TULAR RECORD OF 01SERVATIO*! S ^ 

After erection of polao, racorl o^serv-'tlons in tao "ollowing 
tubular form? 

DotniXs Pole i^o a 12 3 


1. Length of polo 30 Et 

2. Typo of polG, 

w'-eLHcr PCC/Steol Steel 

3. Hoijht ubovo 

ground 25 ft 


4 . 
5. 

6 . 

7. 

8. 
9. 


Depth in groun1 5 ft 

VJ^ictaer Muff 


provided or not 
Type of X-urm 
Wbet;or angle 
polG or not 
Mns ^f iioles 
drillGd 

Paint 'lono or not 


y Qs 

ITorisontal 

No 

5 Nos 
Done 


1 . 

2. 

3, 


5, 

6. 
7 . 

8 . 


precau tions? 

Ropes s’‘oul'l ]dg a pra]3<..,r sise an ^ no* <-tf persons t.anclling 
sh^ull tiQ en''Ugh . 

Muffing be provided as nGCC,ss"'rY. 

One coat of paint must be lone to steel loles. 

Proper numbGrlng must bo xit on the poles. 

Rodorcl of data regarding eac ■ pole must be prep"'rod c“’rGfully* 
Holes must be dig uo to proper cleptc.» 

Take safety measures to avoid accidents. 

To jovG propec coordination Uj^d economical utilization of 
manpower, one person from t e gang of erectors must bo made 
leadec so that otner work unler uis comma-nd. 

QUESTIONS FOR. EV iLUATlO ^ 


1 


Wi-at STould be t'lC normal depth of the pole below ground 1 


2 , What is the necessity of muffinq ? 

3, How you will chock verticality of the poles after erection 

4 , How ierrick pole bo o'lvantagevous as contpare-i to other 
techniques ? 

5, Name ' two ilfferont methols of muffing ? 

6, Name any three iifferent tools to lig the holes ? 




i-^-5U.J‘i«-:«fifri’*Vi-^^ ii*T«% w* ^^^.j T j>i-«'kWiiw^#-1^ " Ti-^J * .-»qh^i'>*4WX^ 4 r^r-*r>»c^L^'43T.r'^ -W»v «-Ji^■^-Si*-Ii'^W■.;:fl^n>^^^ •-«-.fc f 





nif. «te if- 




•‘•ifZ rfc* '■^1 i V,(4H 


•V-f: /• 







169 « 


EXPERIMENT/practical MO; 50 
TITLE OF EXPERIMENT/PRACTICAL 

Pr-^ctiCG of fixing riiff^ront fittings on poles suah as 
crossarms/ insulatorsy stay-wires/ guy rods/wiros. 

SPECIFIC OnJECTIVSS 

1. To acquaint tho learner with different kinds of fixture/ 
fittings in use for overhead lines. 

2. To impart know how ahnut how to fix these fittings on poles, 

3. To enable to make oconomiCal utilization of manpower and 
materil by following systematic procedures for fixing these 
fittings. 

4. To i complete one impoirtant phase of erecting overhead, lines. 


INTRODUCTORY INFORMATION mB REL/yTED THEORY; 

The main function of a pole is to support conductors at a 
safe distance above the ground. Conductors also must be kept a 
safe distance apart. This is the function of crossarm. Several 
designs .ire in use. They vary from steel channel to V.U and zig—zffi 
shape or teak wood or .shcesham wood crossarm. In order to 
prevent arcing, tho construction should be such that under the 
worst conditions, the distance between wires, when swinging, 
could never be less than the following figures. 

3.3. KV 7.5. cms. 

6.6, KV 7.5 ems, 

11 KV 10 eras. 

3 3 KV 13 eras, 

and so on 


Guys are used whereever the wires tend to pull the pole out 
of its normal position and to sustain the line during the 
ahsormal loads caused by sleet, wind and cold. Guys may be 
classified as Braces; wire guys* Anchor or dovni gy &i^d stub gy 
Braces are used whereever wire guying is not convenient 


such as along lines paralleling a highway or in marshes wh'-re 
anchors cannot be firmly embedded. A span _qUY ^ wire guy 
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runriing' from the top of a pole to the top of a ailjacent pole and is 
used at important crossings* head guy is a wire guy running 
the top of a pole to a poin’' heiow the top of-the next pole. An 
arm guy is ^ wire 'fuy nnning from oni^ side of a cross arm to the 
next polo. Wire pu^r running from the top 

of a pole to an anchor in the ground. L in 3 guys are installed in 
straight pole lines to rsinforoo the line against stra--.sses due to 
broken conductors etc. Side pups are used to reiiforce a pole line' 
against an unbalanced side pull of the conductors. Such pulls are' 
developed at curves, angles, whereevor there is a turn in the line, 

A storm guy is a combination of lino and side ,guys. A stub nuv , 
is a means of obtaining clearance for a wire guy. A sidewalk cruv r 
is anchor guy with a horiz'^ptal strut at a height above a sidewal^ 
to Gl.">ar the walk, 

A wire guy consists of cable, cable clamps, strain insulator 
and the anchor. The function of an insul"'tor pin is to hold the 
insulatop mounted or it in a vertical position. Insulator pins in 
laso in field are of metal, e.g. iron and stool. Tho function of 
an insulator is to insulate the line conductor fr'im each other 
and from tho pole or tower. Throe classes of insul'itors are used 
on overhead lines, aamoly. Pin type, suspension type and strain 
type. The pin insulator nets it 3 name from fcha fact that it is 
supnorted on a pin. The oin holds the insuiatr/r, and tho insulato|r 
has the conduefor tie 1 t .> it. Pin Insulators commonly in use thesie 
days are made of porcelain. The fjusponsi an i nsul'itor as its name 
implied is siipporte" from thfj x-arm an 1 h'\>j Ihc lino conductor 
fastened to the lower onn. They ax'o irialnly used for high voltages 
abovo 3 3 kv as at this voltage the pin inS'Tiat'ir bee .hip's quite 
heavy and it is difficjnii. Lu oijLrjin sufficient mechrmical strengtih 
in the pin tn supporl: the msul'itor. The use of suspension insuladiorS 
eliminates the usr3 of the pin an-i makes possible obtaining any 
distance between the conducrors and the pain or tower by merely 

*ir ^ 

increasing the number of insulators in th.o ’string* as the comple’ts 
unit is Called. Str ain insulcto r Ls used Where a giuil must be 
Carried as well as insulation pi^ovilGd, Such places occur whece a 
line is dead-ended, at earners, at share aurves, at extra long sp,ans, 
as at river crPssir is or mounteneous country etc. In such places 
'-the insulator must not only be 1 good insulator electrically, but 
must also have sufficient mechiinical strength to counterbalance 
forces due to tension in tho line coducLois, 

^ 3}iZ fs brace or cable fastene' to the pule Lo strengthen ■ 
the pole and keep it in Position. 
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E QUIPMENT R'iTBRIaLS : 

1. CriblG.s, ct.M1o clT^ps, 

2. Str?iin insulator^Anchor roT^ 

3* X-arms, irillinir mnchine. 

4. Line GOnstrnctLoa tools kit^ 

D IAGRAMS 

See attache"'' shc^ets. 

PROCEDURE 

1. Complete Iriilinq of holes before shlftingpolGS to site for 
erection as alroalv hescribe^. 

2. Deci-le the Icnqth of x-arm to be used anl use a templet for 
borinq holes, inr It KV linos/ the lenqth of the x—arm is nearly 

5‘’but for special requirement a length of 7^ and 10^ bo also used. 
For 33 I'CV line 7^ long x-arms and of knee bracings to be at right 
angles to each other. 

3. Use H-poles where unusual loads have to be withstood e.g: 
at angles or at lino torrniml comers, branch lines etc, 

Altematively, sdngio poles smaported by wire guys or pole struts 
can be employed, A strut is one of the line poles and is simply 
converted, by fittino a head niece, 

4. The installation of a guy involves five operations s Digging 
in the anchors, inserting the strain insulator in the guy wire, 
fastening the guy wire to the pole? tightening the guy wire and 
fastening ti the canchor? an't mounting the guy wire guard. Guy 
wires should ho p] aced on the polos and stay rod fixed before the 
line conductors are stretched on tho poles. This is important as 
otherwisG if line wirf s aro placed first, the poles would be pulled 
out of nosition. The arrangement of guys is that the guy book bolted 
through the bolt or may be fixed to a clamp. Thimbles are used 

at both the ends of the guy wire as otherwise strands get damaged. 
The guy wire is tightened from the ground by means of an anchor with 
stay rod. The anchor rod, is proiected far enough above the ground 
level, so that the guy wire does not come into contact with soil 
of the ground. 

5. An egg type strain insulator is inserted for safety. 

Two ends of guys be threaded through the insulator in such a way 
that the porcelain of the Insulator is under compression, making 
it possible to withstand a larger pull, ^n case the procelain 
breaks, the ^y will still be effective because of the linking of 
the two ends. 

The g^iy is drawn up until the pole is pulled over slightly 
towards the guy to koex'> the proper tension. 



T/WLAR recor d Q? OBS^^V ^TTn^^:J_ 

Instnictor should ask trainees bn in on tho job erection 
aiii then tell them to prpare Uary report. They shouli pnap are a 
pole wise ietails o£ the fittings prnvile^. 


Sr, 

,No. Fittings d 

Pole No. 1 

1. 

Cross arm 

Yes 

2. 

Guy wire 

Yes 

3. 

Knee bracing 

Yes 

4. 

Pole clamps 

Yes 

5. 

Guy insulator 

Yes 

6 • 

Thimble 

Yes 

7* 

Stay Rod 

Yes 

8. 

Lock nut 

Yes 

9. 

Stay bow 

Yes 

10 

. Anchor Plate 

Yes 


If some ftxture is not ]:)roviiei, then NO be mcntinnel in the table. 
PRECAUTIO NS; 

1. Hole of x-arm ani of knco bracings be at right angles to each 
other, 

2. Guy wires shouli be piacei on the polos '-ini stay mi fixei 
L before the line coniuctors are strotcho^i on th^:: poles. 

*3. Thimbles be usei at both onis of the guy to avnii iamago to 
stranls. 

4. Use strain insulator for safety. 

Q UESTIONS FOR EV7lL,UATI0N 

1. Why x-arms are used ani where guys be prviiei ani why ? 

2. What shouli be the position of holes for x-arm ani a keen bracincf 

3. Name iifferent forms of guys in use. 

4. What is the function of a strain insulator ? 

5. Name the stops for fixing guys. 

6. l%y guy wires shouli be plocei on the poles ani stay rod 

fixed before the line to conductors are strentchei on the poles ? 
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experiment/PRACTICAL NO; 51 

tit le of experiment/LTOCTICAL 

Practice o£ Testinrj the Aliqnment of Poles. 

SPECIFIC OBJECTIVE, s 

To en.s^ire perfect alignment of poles luring the erection of 
poles. 

INTRODUCTORY INFQRM/iTlON AND RELATED THEORY ; 

After a pole is raisel, the facing, straightening up anl lining 
in are lone hy the setting crew. Such a crew usually consists of 
three, four, or five men. Par men working from the four 'sides' 
of the pole hold the pole in an upright ■ paf^ition with pike poles 
resting on the ground. Two men lino the pole in, one along ’ tha 
line ond the other from the side. One or two men turn the pole 
with the use of cant hanks. Next comes the testing pole for 
perfect alignment. 

equipment r^D mTERIALS; 

1. Vertical rod 

2. Plumb and align role 

3. Crew of about four or five men. 


DIAGRAM 


See figs. 1,2,3 on attached sheets. 


PROCEDURE 


In order to ensure oerfoct alignment procedure shown in 
figs. 1,2,3 be followed; 

Pole has already been set plumb, Pole b is being set plurrib - 
and Vertical rod a ( fig 2) set on the surveyed line is being 
used to direct the alignment and plumbing of the pole b by 
slighting from a to c. 

Now perf 03 Un the following operations; 


1. Turn'the pole so that the gains face the directions outlined 
above. In ri straight line, adjacent poles are to be faced in. 
opposite directions. If the pole is being raiaed-Wittiout-the' 
X-arms in place, a light slot can be nailed In a gain to guide 
the Lineman in facing the pole. This is important because the 
X-arms should be placed at right angles to the line. 


2, Move the butt of the pole so that the pole Will be line. 

The pole may be shifted in the hole by prying it over with a 
heavy bar. An easier method is to butt the pole. This is done 
by pushing the top of the pole in the opposite direction that 
the butt iuS to be moved. Dy so doing the pole willpivot on 
edge of the hole and rc;ic‘e bhe l)atL <;ver the dcs^^Ti-eJ L-iiet-ti n. 



3. Now the setting crew is str=iiqhtening up the pole. This is 
general] p ione sight h 7 the man in the line anh the man on the 
siie ( see £ig,l). One nair if men at the pikes take signals from 
the man sighting firom the siie, the siie liner, anl the other pair 
of pikers from the man sighting along the line, the heal liner. 
The head liner should he about the length of one span ahead when 
he is lining the pole in. In Case of a straight line, he should he 
standing over the next pole or in line with it. The side liner 
should be about 3 0 or 40 paces out from the pole. These two 
men sighting direct the four men at the pike poles which way to 
push the upper end of the pole. Poles shall he set to stand 
perpendicular when the line is completed ■ so that no pole he 
more than 5 cms. out of line with tho others. 

In setting pol es on a hillside or a sloping surface for a 
background to sight against, great care must be excercised, or the 
poles will be set leaning to one side, to avoid such difficulty 
the men sighting should make use of a plumb bob, A pieceof lead or 
iron tied to the end of a thin string makes on excellent 
plumb bob, for this buroo sc .'^'Sometimes a watch suspended by its 

chain will serve very well unless the wind is Mowing considerably, 

TABULAR RECORD OF OBSERV/dTlONS; 

Instructor should arrange oractical working for the trainees 
and they he asked tn write a dairy report about the method used 
by them. 

PRECAUTIONS; 

When the pole is properly lined in, the pike poles be left 
in position to hold the pole in place during the back filling and 
temping operations. 

QUESTIONS FOR EVALUATION 

1. Why alignment testing is recfuired ? 

2. Name three methods of checking vorticality of poles, 

3, Why poles should be in line ? 

4, What distance is permitted, for poles to be out of line ? 
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Experiment/practical no; 52 
title op experiment/Practical 

■'■' ~ ^ ' llll^ I II Til ,1,11 I B im I BM Ml I 

Practice of strinqlnj ari'T. sagging of overhea'i line conductor. 
specific OBJECTI/E& ; 

1. To know how to reel out conductor, string it for sagging 
in overhead line construction. 

2. To know sagging and tying the line conductor. 

3. To know a systematic procedure for overhead line erection 
so as to make best available use of manpower, material/ in 
from economy as well as rruality view point, 

INTRODUCTORY INFORM/iTION AND RELATED THEORY; 

After the poles have been erected and fixtures set on the poles 
the most important phase of line construction starts which is 
stringing rand sagging of line conductor. This phase involves, 
reeling out of the conductor, stringing it so that over-head 
line is erected as per specifications, Pinal phase of tying in 
is also needed before the line is ready, 

2. Reeling out conductors ; 

The reeling out of the conductors may be accomplishei by 
either of the two methods; 

a) Moving the reds with conductor stationary, 
h) Pulling conductors from stationary reels. 

The first method involves following steps 

1. Mount the reels of wire on a truck or carriage in such a manner 
that the reels are free to rotate. 

2. Fasten the ends of the conductors to a pole, tower footing 
or other fixed object, 

3. brive the truck slowly along ' the route of the line, allowing 
the conductors to unwind as the reels are moved forward. 

Conductors In this method are not dragged over the ground, 
causing scrae-tching or damage. They are simply laid out on the 
ground without being loulled over it. 

The second method Involves the following steps; 

1- As the reels on which conductors are wound remain in a fixed 
position so these are raised off the ground or supported in their 
carriages in such a way that they are free to rotate. 

2. Pull out conductors, thereby rotating the reels and unwinding 

the conductors. ' > ' , 

3. Either simply draw the conductors forward, sliding or 
dragging them over the ground or keep these suspended in the air 

in tension so bh-it they will uoh touch the ground- Be careful that^ 



the Gonhuctors ^on't get acrritches as it will not only -lamage 
GonhuGtors in use these lays, susPonsion in air method is better. 

2, Strlnrflnq and Holatin ? Line Conhuctorg; 

It is common practice to use tension stringing method for 
overhead lines* Tension stringing is the process in ^ifch conduetoss 
are kept off the ground tl-^ugh out the entire stringing operation. 

To keep the conductors in tension/ This requires n xmller on the 
leading end of the conductor and a br-’kc or tension on the trailing 
and of the conductor. Before stringing operation is begun* a pulling 
line of vrire rope for transmission linos or manila rope for 
distribution lines -is attached to the leading end of the conductor 
and is run through stringing sheaves hung from each tower or pole 
X-arm for the full distance from the tensioner to the puller. It is 
the function of the pulling line to pull the conductor into the 
stringing sheaves as it Js pulled forward bv the puller. 

f\s the conductors are reeled out* they are hoisted upto 
the X-arm. Each time a pole or tower is reached, the truck or 
tractor pulling the conductor, pulls a little ahead and halts to 
permit each wire or cable to be hoisted. This is generally done by 
means of handline. Hoisting of conductor to X-arm is called 
' Laying up', The common practice is to use snatch Block for 
‘ Laying up^ or Rope Baskets in city areas where it is not possible 
to switch off supply all he time. In this way, instOcod of placing 
conductors directly on X-arm which may damage the conductors due to 
scratches, conductors arc hung in so called snatch Blocks, h snatch 
Block is a single sheave Block so arranged that it opens in one 
side thereby, poniiiLLJng the cutidnctor to be insex'ted or teuu'^vid 
vjJfijc,at t-ij t j tig It till I ji jgb, Snatch t33 ocit -lwi, \ m i, p'/'^es s 

1. It is a supgijii: -Fiji Lln^ JLor ( 2 ) the pulley on the 
blocks runs so easily that it ai^s the conluctor in taking on a 
uniform tension throughout attaching to the suspension Insulatori 
Rope Basket consists of two parallel ropes supported from the ends 
of the X-arms in the crossing span with numerous cross ropes to 
cater or eupnort the unstrung c'^nductors. 

2 . Pulling p of Conductor; 

After the conductors are hoisted, they are re^idy to be 
pulled up. To carry out this operation a comc-along, or pulling grip 
is fastened to the end of the line conductor. There are several 
makes of come—alongs in general use. All are designed with parallel 
jaws that will grip the wire firmly without injuring it.The 
conductors may be pulled from the top of the pole in the case of 
short line extension. The pole used to pull from must be properly 
guyed to withstand the strain. If there is quite a bit of pulling 
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tn he ionc/ howev-r^ as in nev; construction,, it is better 
easier, an"! f rsber to pull ■from the rfrouncl. The block anh 
tackle nr chain lack can h- h-inhlo-' more easily on the ground 
than on the pcio- kftor the conductors are pulled to the proper 
tension ol s ig, th' con 'Uctors can ho snij.hhed to the bottom of 
the pnlt-i to .7hiGh the Mock and tackle is attache!. Care should 
he taken in pulling uu that splices ^nd sleeves ' do not catch 
on X-arrn or in the sloe\T s of snatch blocks. Any ■ catch of 
this sort may prevent the condiictor from coming up as it should, 
After the conhictc.rs are pulled, they should have 1/2 to 
4 hrs. nr more depending uT->on the length of the pull, to allow 
them to cro'-'n. This creep will make the tension and sag in 
G ach s p an un L f an n, 

When possible, an ocualizer may* he used in pulling up 
conductors in >rdL,r t^' pro'^uce the same tension on each 
ccnductorr s Implc form of orfualizer for two conductors 
consists o-€ a nanr3 iritt i come along on each end to grip the 
t'wo line wires, I'he rope nuns over a snttah block to which _the 
pulling tickle Is attache). Since the rope is free to mo’^e 
through th*-' sn-^tch block, the conductors will pull up to the 
same tensi-^n. 

4 . S again 7 the Conductor; 

Con due tor;:: sagge''^ correctly, when the tension is the 

same In each sg.m ^^uroughout th® entire length. New conductors 
niuaf be proscretched so as to x'emove the non-elastic stretch. 
Several dlfFcronL methods ard; used in practice,sighting,use of 
transit, timing w^wes and use of dynamometer. 

•k 

In locak pjaetJees, only sighting and use of transit is 
followed. 

In sighting for sag it is 'Well to select a span near the 
midaio of the lenc'h pulled xip. The length of wire pulled at one 
time may vary from a few hundred feet to a half mil® or more. 
Preferable, a span near the middle of the length pulled should 
therefore be selected in sighting for sag. If the section 
includes a number of curves, it is desirable to gag at more than 
one point. A simple and accurate method of measuring the sag is 
by the use of targets placed on the poles below the X-arm. The 
targets may be a light strig; of wool like a lath nailed to the 
pole cat a distance below the conductor when resting on the 
insulator eqaual to the desired sag. The lineman sights from one 
lath to the next. The tension on the conductor is then reduced 
or increased until the lowest part of the conductor in the span 
coincides with the lineman's line of sJ gh t. Sagging Ls can also 



be the seme i_. te. .jets except thet Ts are hung on the line 

con'luctor . 

In case of h l^anie line, where the line coniuctors are on one or 
the other siien ol cue pvij.es, A lineman statione-i on one pole ani. 
looking to corrospon ilng nolo, a span-length away cannot include the 
lowest po.^nt oc the con luchox in his line nf sight. To get around 
this ditficu-1 a transit is securly fastened to the pole at a 

distance equal ^-o the dpojvai .3^^ helow the conductor support. Then 
the transit is le^ollsl,. T- ohser.;-e the ag, the transit is sighted 
at the Gonaucto]- at laid-spon and thOii is swung aroun 1 until in line 
with the pole a span lengtl away. The sag is then observed and the 
^endnetor is "i-aiim up farther if the sag is too large or 
relaxed j f the sag i.c tot^ small 

5 . P 0 1 iai'gQ_ Elocks ; 

Afrer the conajr'jogo pulled up,, provide a tempor.ary dead 

end to hold the conduebor until the next stretch of wire is pulled 
up and held, Temoorarv deal end bf arranged for by running a head 
quy from tno top of rhe lash pole 'a‘ bo the laitt of next pole 'b'. 

A lineman thra c. -ambs pole .a) and hitches a come-a 1 on g to the 
X-arm by means o,' a rope sling and then reaches out an'"’ slides the 
come-along along the wire far gs possible so that bhe grip will 
hold the wh^-A hnc pulling b] neks are released. After leal- 

ending or snubhlag tv.^ nulLing blocks .shoul 1 be 

gradually reJcos:!, dvojd release wibh a Jr>rk, nbherwise an abnormal 
stress may be placed on the con lucLors au i Hupouibs which might 

resulb in i fza.hj’o, such as the snapping of 1 pin, a X-irm, a guy, 
or even a pole in extreme c^.^es. 

6 . Tying IN_; 

Conducrors should occupy such a Position on the iusnl itor as 
m^nj-iauiii stfain the tie wire. The function of the 
uie/is onlv to 0 .,^.! t.^e conductor in place on the insulator, leaving 
the insu-ator an . pwi to reko the strain of the cond^aGtor, Common 
practice i. ,,o us'.i ri. e lies chroughout in the distribution .system 
and aj.uwc u ■=,n^!ie.,.y on the tr an.sruissi^jn lines When the pin 
insila,oi js ei.ipio,cd, _ or srspen.sion insulators, clamps are used, 
i£for_nt jvlnd^ if lies 'ire In use. The point is that it should 
be easy to ago] y and relating simple to made keeping in mind its 
function that it .sp'm 1 1 bind the line conductor securely to the 
insulator aod m a'lgn-. ..on, should reinforce tho con tictor on both 
sides of the insulator, Howev.^c, tie wire should be the same kind 
ire a.,. rhL- lino .ia.re„ Never use a tie wire second time, 
equ ipment an d r 

1, Poles duly e—tei mi fitHugs Titbed on them. 
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2* Line Gon'iuctor<, 

3. Pullin^r Blocks, 

4. Snatch Block. 

5„ Rapes. 

6 . Tie wires. 

7. Vehicle for carriape e. 7 .truck. 

8 . Lipht strips af waoh to serve as tarpets. 

9. Come-alani or null in 7 qrips. 

10. Block an'1 tackle or chain block. 

11 . Lineman Hanhtnois, kit bag. 

12. Safety Belty Bofy Belt etc, 

PROCEDTjxRE 


1 , Afher bhe roles have been arecte'l^ fixtures heave been set 
on the pnles_, then reel out an 1 stretch the con'^uctor along 
the line usinp any methoh hescribeh earlier, ^epeniing upon the 
availability of eguipment in the piven circumstrances, If a truck 
nr carriape is ■^'vailablo, then use the methoi. of moving the 
reels with con'iuctor stationery, In our country sihe fo^ small 
rural area lines, the practice a-iopteh is to take conductors in 
bundles to site of work after reeling out manually in stores 

and then stretch it manually. 

2. Use tension stringing and Hoist the line conductors on 
X->arm thus laying ur the same. Use snatch Block instead lying up 
directly on X—arms. 

2. Perform pull in 7 up operation for lino conductor using come 
al'^ng on pulling grip, hlock and tackle or chain block as per 
availability. Tn produce same tension in line conductors, use 


equalizer. 

4. Perform sagging o^ieration using sighting mechol ip. 
and transit method whereever H-poles frame is there. 


ft 

genotrtl 


5, After sagging is done, release pulling blocks. 

6 . Perform trying in operation at every pole using tie it s 


of nearly 3 ft, long, 

t abular record of onSBRVATIONSi . 
Following measurement be recorded 


for all the material used 


g - 


Sr .No. _ Ite m___ 

1. Poles 

2. Aluminium conductors 

3. X~arms 


Qty. _ 

10 noS. 

3000 mtrs- 
10 nos. 



PRECAUTIONS; 


1. Avoi-l scratchiri'T of the conductor 'hy coming into touch 
with the grouni as it may Tamage or injure the line' conTuctors. 

2. Sagging shoull he Tone with egual toision in all the line 
conTuctors• 

3. Tie wire shoulT be of the same material as the line wire, 

4. Release the pullin j blocks slowly an 1 not with a Jerk as 
it will put abnormal stresses on the conluctnrs anT supanrts 
which may leaT to failure such as snaonmg of pins. 

5. I'feasurement recorT of the material use! on bhc line must he 
c ompleted. 

6. Conductors be not allowed to lay up on steel X-arms as it may 
aamaoe them, 

QUESTIONS FOR EVALU7vTIQN 

1. Name the different operations/steps for stringing an 1 sagging 
of line conductors for overhead line, 

2. What is the function of ties ? 

3. Why line conductors be not stretchol touching the ground ? 

4. Where and why Rope Baskets are used ? 

tj 

5. What should be the mcaterial of tie wire ? 

6. Name two methods of sagging, 

7. Define tension strining. 

8. Why Pulling Blocks be not released with a jnrk ? 

Note I For pictorial view of the st^g^s in saggin / iind 

stringing of over head conductors, refer to " Lineman's 
and C^tlom-=«n's H-^ni Bonk KURTZ, MsGraw Hill. 
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,^ Plicc tit-! clon.nG'l con'luctors tGgctlK’r until annroximatGly 
20 cms to 30 crns ij£ t.T.o oruls overlap cac . other for tno 
smaller sisos an 1 30 cms to 15 cms for larger sizes* 

3 . Ploco splicing cla.tn 2 S (known "'S connectors) on tlie two wires 
atout 10 eras from tie on-l -.if t..c v;irc. S^jc tU"'t connectors' 

’ sti'-ali grip tot'' tuC v/iros firmly. The wires s.iould not be 
allowc 1 to slip or turn in the connectors otherwise, a 'b^ 27 ne^l' 
wire will result an'l one of th^ conductors will eventually 
break at teat point. 

i. Do twisting from both enls i .e. x-;rap each wire ab ut the other 
wire* The usual number of turns to be male is four, (see 
fig. 1) . M'‘)re number <'jf turns may bum the v7iro while loss 
nuid'^cr of turns may give aw^.y an 1 the wires cra.vd agart. 

5. Shift both connectors on to ti'c twisted portion of the wires. 
Shift required v/ill bcj equal to the wi'''th of toe connector. 

6. With a pair of pliers, finish the splice by serving up the 
on Is. Finis .in j is done by wrapuing tio loose ends of the 
vjice ab ut f'c conductors* 3 or 4 turns are the usual numlecr. 

These turns are known as 'buttons' . 

7. After t e butt'^ns are on, t. e ends should be cut close to tie 


8 . 

9 , 


splice. 

Solder well the splice so male. 

Wrap with four layers of friction tape anl paint with compound 
if covored wires are used. 


Markin r .a sleeve joint 3 

Medium- sisG line conductors are best joiHOd by moans of the 
S'a-called solicing sleeve which is a special connoction 
that ensures good electrical and mcc conical joints, ^hc siocve 
itself is a piece of single or Inuble tui^ing. To make a sleeve 


1 . 


joint, proceed as udows 

Sorrap botii ends of the wires clean and brigut. 
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EXPELlIiyiENT/?R .\G TIG\L N O ^ 53 
TITLE OF EXPEPIMENT/PR .CTICA L" 

Practice of joining overhead lino conductors. 

S PEC IF IG QL3 JEGT IVES i 

1. To give acquaintance wito the different types of line joints 

2. To impar-t know now of joining tac line conductors. 

3. To give knowlolgc reg^rling whicL; type of joint to bo used 
in xdaat tyoe of situation. 

INTRODUCTORY INFOriMiTIOM idlD ItiLATBD THEORY ^ 

Lind joints can be lividod into four class os i splices / sIogvo 
joints^ compression joints, <and autmaatic apliccs. S^olicing is ^ 
suitable for small-sized copper wires, but tlve larger sizes of 
hard drawn copper v;ira a.s well as aluminium are usually joined 
by means of solicing sleeves or compression juints^ 

In field, the common practice is to use sleeve j'-'ints and 
compression joints to join oV'erhc“'d line conductors. 

EQUIPMENT AND MaTERl-hLS 

1. Line conluctor to j<iincd. 

2. S piicIng clamps (conn ectors) 

3. Cleaning m.aterial. 

4. Pliers 

5. Soldering equipment 

6. Sleeves twisters. 

7. Compression die. 

8. Sleeves. 

9. Priction tape c.^f. empirde tar>o etc. 

Diagram - 

CsGG abtiched sheet) 

PROOEDURE " a) Making a splices 

1. Scrap two ends of wire to lie spliced p*_;rfectly clea,n and free 
fmm insulation in case of covoreO. xviros. The wires should 
bo clean until bright. Remove all rougu or fig]’ spots* 
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2. 


Run wirns t. nou-jU sIv^ovgs, allowin; trio ends te portude 
1 ..;. , I wir-'us s - mid project scvcml inches beyond 


t .1 


Id '’f tm slccv... 


3 . 


5 . 


13 cn-’’. L- wir^D wlti t. e pliers. T .is bending beeps them 

from sli^-Jing Mit of. t'o sl^ovo* 

M^k. t ir.m mil n il" tarns witu sleeve tvdsters one on 
ritr: r -n-^. Tmist llg'tly. 

Cut j-'ints - 113 f, j -dnt is completed. 

S le^jves D i''al ' -'Ivnys ''o mole nf t‘ o some kind of m-terinl 
ns tie conductor t.ny t..- t be usel wit^.‘ 

c) M iking - c-ra, iressioii jcii nts 

A compress run j 'inf nlso rn-ikcs use of sleeve, inste-'d of 
twisting t’lo si' ^ ve, bowev-r, tie sleeve is compressed witii greet 
force onto t 'e conluctor. T-iu use of n die in compression makes 
the sleeve grip t o conluctor firmly. 

T e urler >1 ct^jjs j.ur makin-; ^ compression joint nre as 

below 2 

1 * Clvjon tse con ■'nu-i-Qj;;. onds t> jroug ly. All dirt snd giosase 

Shoull be rO'Ti - oc 3 //?-Ltli jnsolino or simll.-r cleaning solvent. 
Wien n con luctor tli t ans been in scries is being spliced/ 
spocbnl c^ro shoul 1 be t'lken to remove oxidation on t'lnt 
porti-ii wbic^. is inscctc.l intio sleeve. 

rintcb the siso of splicing sleeve to the size of the conduc¬ 
tor. 

The die numOicr must be matchol to t^e Sleeve nundDor* 

The conductor ends must bo properly control in the sleeve* 
The specifien numloGr of indents must be matLe. 

The joint is re.ndy ( see fig. 2 ) . , 

g ^UIAR RECORD PF QDSERVA'flONS ! ,,, 

W'lilG making these joints/ tne trainee should make his own 


2 . 

3 . 


report anc, submit 
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P RECAUTIONS 

1. Ends of the wires must bo clcanGrl until they are bri7ht* 

All rouglit or liigh spots be romovod. 

2. Connectors s'-oul'^ ■> en-ls of v/lro properly, 

3. Only required nuirilDGr of turns bo used in tv/isting. 

4. S jift of connectors be (OqnP-ito wiitd of connector* 

5. Proper soldoring be done in careful way4 

6. PinisMng bo done carefully bo using xoliers, 

QUES TION S 

1. W'Y cleaning should be lone of tde ends of t .e vjirc to bo joined, 

2. Wteit bappons if connectors la not grip tiie wires firmly ? 

3* Name f-rce met’iods of joining lino con luc tors* 

4. Wl-^at happens if tJ’ero is burned wire ? 

5. Wiat should be overlapping listance b>etwoun corvluctors to be 
joined ? 

6. H pw much twisting be done ? 
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Dear Teacher/Student, 


We are happy to place this Manual at your disposal 
with the hope that it will help you to conduct the pracrtical 
works prescribed in the syllabi and to gain required compe¬ 
tencies through vocational expertise. 


This Manual cinforrns to j_ syllabi of Lineman Voca¬ 
tion Glass-XI offcrO'il by the State of Haryana and includes 
most of the Important activities to be perfonned by a Line¬ 
man. Ibis is an experimental edition with ample scope for 

further improvement of the Manual, 


After having used this Manual for a year or more, 
kindly read the appended questionnarie carefully and 
write down the aiiswers precisely and exactly t^ the point. 
You may use additional sheets of paper, if the space pro¬ 
vided is insufficient. The nuestionnarle may be mailed at 
the following address5 


Shri Sachchldananda Hay 
Programme Co-ordinator Deptt. of 
Vocationalizutlon of Education 
National Council of Educational 
Hesearch & Training 
Sri Aurobindo Marg 
ATTTi.r ■n,?T.'HT -iinnio. 
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i''0'R 


TU 


TE'ICUSRS 


LIEOIATOTIY YAT^nT.J, O^t 

A. ■^'‘'aTiie or the Teochor 
(In Uloclc Letters) 

D. ■'^amc and Postal address 
of bh' Institution 


C. i) Qunliiication _ ^ _„ 

11) Tonciiing Experii-nce^_____ 

111) Profossionf'l/Field/Industrial 

o:cijerirncG _ ___ _ . _ _ 

1 . Do thi cxperiaontnl activities covered in th., Manual 
d'.VClop dosiru,d slvills m the, students ? 

YgsA’’'o 


List the vcxpermental rctivitiv>s included in tli Manual 
which da not figure in thi. syllabus 


3. List tliL Gxpcrimcnta,! activities includod in 

the Manu-1 which do not figur.' in tho syllabusj but are 


Vo c a t ion ally iuip or tan t, 
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List the axperrnuntnl activiti-.s pr^scrihed in th: 
syllabus but not covor.d in the. Hanual. 


List the vocationally important ozporirak.'nta.l acti7itit.s 
which ar^ noithor included in tho Manual ndrprescribed 
in tho syllabus* 


a) Docs the relevant informeution given under every 
experimental activity furnish enough bhcoretical 
back ground of the activity* 

TosA^o 


b) If not, list the expc,riraents where rclcVcint information 
needs further modification. 


c, _o fjiiq a t ion_n oo dbd 


nt No 


Portion 



7 . 


a) til. relevant information contain any factual 

errors or inaccuracic.s ? 


YlsAto 


b) If any, glvv. details 


Exp or tin ant Wq 


E rro r/I nacc ur acy £n ou ld_ rppp 


8, Did. you com., across any expressions/sentenets in the 

iianurl which do not "carry'-^prcciso m aning or information ? 

If Xls, thi^n giv., the d,ctolls. 

Prge f^’i’o, Experes sion/3>^n tenGe Would lx moru appropriate 


Are th>- instructional objectives pertaining to Cach 

* — ^ 

exporimental octivity rational ? If not, list down the 
irx'ation.al, irrelevant or vo.gue onusi 

Experiment, Fo. Ir rational/Vcgue Objectives 



- 200 


10* Doc-.s n.cconiplxsl'iincnt of cxpcriiri'-'n'ts rv^sult in 
runlisrtion of bhc ob^L-ctivcs . 


YosAto 


Hi Gould you suggest any improvement in th. prcsv.ntation 
of tin, exp^^rim^nts along with your opsorv.abions ? 

E xpurl mont' FO Obsorvati'ans 


12, Are th^.. illustrations ,adc.qupto ? 


Yos/Fo 


13, Arc rny ina^ccuracHs in th^ illustrations/ 

diagrammes giv..n in th. Manual ? If yos please point 
them out, 

2?-5 0 0 P o.n G y/I n ac c u r .a cy 


Illustration Fo 
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14, Plcp.se. give youv ov^.r all opinion about th^. Manual 
which may bs useful in th> cffoctiv^- improvement of 
tl'K futur: ^.ditions. 
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QUaSTI QTn^TA iKjjl . 

LAB0R.1T0RY ili^UL OF_ 

A. Nanlc of the. student ____ _ 

(In Block lottuPs) 

B. F.nmc and address of _ _ ___ _ 

thu school/collc gc, 

C, Glass _ _ _ . _ ___ _ 

D, Medium of Instruction__ _ _ 

1, Lisb out th^ portions of thu manual which you found 
difficult to Lindurstcnd .and giYc reasons. 

Experiment Fo, Portion o f the Text Difficulty experi enced 


2, Mention thi. plac. s where you found the language difficult 
to understand 

Exper iment Fo_^ P.-^ go W o, Diff icul ty experienced 
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3. Point out th.- figur. s/illustrations ubich do net 
bo Ip in under st^,nding the topic/theme * 

Il^strutlon Fo Your observations/Difriculty 


. 4, Can you conduct thv. v^xperii^unts your self with the 

^ * 

bv Ip of thus inonual 


YosA^o 


If not, point out tb^, pertions of nctivlty units which 
need furthe.r e3-ahoration or explanation* 

P orti on to be wlo.bo rat^d. 



’-l-s bn: tliLMruticnl poitn.n givi^n/bhc Ibnuol usiful 
Iv rm i-T unckrnt-nriing th why nf th. experiment ? 


Tcs/i'k 


Do y(ni now unck.i’Gt.nnd thv sciuntific reasons behind thv. 
nkpG you hnv,/ takn in conducting various cxpcrinionts 


Yours fVOrail 


opinion about the Msnual 



